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THE HISTORY OF ICHTHYOLOGY.* 

ScriENCE consists of human experience, 
tested and placed in order. The science of 
ichthyology contains our knowledge of 
fishes, derived from varied experience of 
man, tested by methods or instruments of 
precision and arranged in orderly sequence. 
This science, in common with every other, 
is the work of many men, each in his owr 
field, and each contributing a series of facts, 
a series of tests of the alleged facts of 
others, or some improvement in the method 
of arrangement. As in other branches of 
science, this work has been done by sin- 
cere, devoted men, impelled by a love for 
this kind of labor, and having in view, as 
‘the only reward they asked, a grateful 
remembrance of their work.’ And in token 
of this reward it is well sometimes, in grate- 
ful spirit, to go over the names of those 
who made even its slight degree of com- 
pleteness possible. 

We may begin the history of ichthyology 
with that of so many others of the sciences, 
with the work of Aristotle (383-322 B.C.). 
This wonderful observer recorded many 
facts concerning the structure and habits 


of the fishes of Greece, and in almost every 


ease his actual observation bears the 
closest modern test. These observations 


* Address of the Vice-President and Chairman 
of Section F, Zoology, American Association for 
the Advancement of Science, Pittsburgh Meeting, 
1902. 


| | 
263 
3 
| 
| 
4 274 | 
6 


242 


were hardly ‘set in order.’ The number 
of species he knew was small, about 115 in 
all, and it did not occur to him that they 
needed classification. His ideas of species 
were those of the fishermen, and the chang- 
ing vernacular supplied him with the neces- 
sary names. 

As Dr. Giinther wisely observes, ‘It is 
less surprising that Aristotle should have 
found so many truths as that none of his 
followers should have added to them.’ For 
about 1,800 years the scholars of the times 
copied the words of Aristotle, confusing 
them by the addition of fabulous stories and 
foolish superstitions, never going back to 
nature herself, ‘who leads us to absolute 
truth whenever we wander.’ A few ob- 
servations were made by Caius Plinius, 
Claudius A¢lianus, Athenzus and others. 
About 400 A.D. Decius Magnus Ausonius 
wrote a pleasing little poem on the Moselle, 
setting forth the merits of its various 
fishes. It was not, however, until the mid- 
dle of the seventeenth century that any 
advance was made in the knowledge of 
fishes. At that time the development of 
scholarship among the nations of Europe 
was such that a few wise men were able to 
grasp the idea of species. 

In 1553, Pierre Belon published his little 
book ‘De Aquatilibus,’ in which numerous 
(110) species of fishes of the Mediterranean 
were described, with tolerable figures, and 
with these is a creditable attempt at classi- 
fication. At about this time Uly Ald- 
rovandus, of Bologna, founded the\ first 
museum of natural history and wrote on 
the fishes it contained. In 1554, Salviani 
(1514-1572), a physician at Rome, publish- 
ed ‘ Aquatilium Animalium Historia,’ with 
good figures of most of the species, together 
with much general information as to the 
value and habits of animals of the sea. 

More important than these, but almost 
simultaneous with them, is the great work 
of Guillaume Rondelet (1507-1557), ‘De 
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Piscibus Marinis,’ later published in 
French and enlarged under other titles. In 
this work the different species, 244 in all, 
chiefly from the Mediterranean, are fairly 
described, and the various fables previously 
current are subjected to severe scrutiny. 
Recognizable woodcuts represent the differ- 
ent species. Classification, Rondelet had 
none, except as simple categories for pur- 
poses of convenience. More than usual care 
is given to the vernacular names, Frenchand 
Greek. He closes his book with these words. 

‘‘Or s’il en i a qui prennent les choses 
tant a la rigueur, qui ne veulent rien 
apparouver qui ne soit du tout parfait, je 
les prie de bien bon cueur de traiter telle, 
ou quelque autre histoire parfaitement, 
sans qu’il i ait chose queleonque a redire 
et la receverons é haut louerons bien voul- 
untiers. Cependant je scai bien, et me con- 
sole * * * avee grand travail * * * qu’on 
pourra trouver plusieurs bones choses é 
dignes de louange ou proufit é contentement 
des homes studieux é a l’honneur é gran- 
dissime admiration des tres excellens é 
perfaits ceuvres de Dieu.’’ 

And with the many ‘bones choses’ of the 
work of Rondelet, men were long too well 
satisfied, and it was not until the impulse 
of commerce had brought men face to face 
with the new series of animals not found in 
the Mediterranean that the work of the 
science of fishes was again resumed. About 
1640 Prinee Moritz (Maurice), of Nassau, 
visited Brazil, taking with him two phy- 
sicians, George Maregrav and Wilhelm Pi- 
so. In the great work ‘Historia Naturalis 
Brasilie,’ published at Leyden, 1648, 
Maregray described about one hundred 
species, all new to science, with a good deal 
of spirit and aceuracy. This work was 
printed by Piso after Maregrav’s death, 
and his colored drawings—long afterwards 
used by Bloch—are in the ‘History of 
Brazil’ reduced to small and erude wood- 
euts. This is the first study of a local fish 
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fauna outside the Mediterranean region, 
and it reflects great credit on Maregrav 
and on the illustrious prince whose assistant 
he was. 

There were no other similar attempts of 
importanee in iehthyology for a hundred 
years, when Per Osbeck, an enthusiastic 
student of Linneus, published (1757) the 
records of his Chinese cruise under the 
name of ‘Iter Chinensis.?’ At about the 
same time another of Linnzus’ students, 
Hasselquist, published his ‘Iter Pales- 
tinum,’ the account of his discoveries of 
fishes in Palestine and Egypt. More pre- 
tentious than these and of much value, as 
an early record, is Mark Caterby’s (1679- 
1749) ‘Natural History of Carolina and the 
Bahamas,’ published in 1749, with large 
colored plates, which are fairly correct ex- 
cept in those cases where the drawing was 
made from memory. 

About this time, Hans Sloane (1660- 
1752) published his ‘Fishes of Jamaica,’ 
Patrick Browne (1720-1790) wrote on the 
fishes of the same region, while Father 
Charles Plumier (1646-1704) made paint- 
ings of the fishes of Martinique, long after 
used by Bloch and Laeépéde. Dr. Alex- 
ander Garden, of Charleston, S. C., col- 
lected fishes for Linneus, as did also Dr. 
Peter Kalm in his travels in the northern 
parts of the American Colonies. 

With the revival of interest in general 
anatomy, several naturalists took up the 
structure of fishes. Among these Giinther 
mentions Borelli, Malpighi, Swammerdam 
and Duverney. 

The basis of classification was first fairly 
recognized by John Ray (1628-1705) and 
Francis Willughby (1635-1672), who, with 
other and varied scientific discoveries, un- 
dertook, in the ‘Historia Piscium,’ pub- 
lished in Oxford in 1686, to bring order out 
of the confusion left by their predecessors. 
This work, edited by Ray after Willughby’s 
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death, is ostensibly the work of Willughby 
with additions by Ray. In this work 420 
species were recorded, 180 of these being 
actually examined by the authors, and the 
arrangement chosen by them paved the 
way to a final system of nomenclature. 

Direct efforts in this direction, with a 
fairly clear recognition of genera as well 
as species, were made by Lorenz Theodor 
Gronow, called Gronovius, a German nat- 
uralist of much acumen, and by Jacob 
Theodor Klein (1685-1757), whose work, 
‘Historia Naturalis Piscium,’ published 
about 1745, is of less importance, not being 
much of an advance over the catalogue of 
Rondelet. 

Far greater than any of these investiga- 
tors was he who has been justly called 
the father of ichthyology, Petrus Artedi 
(1705-1734). 

He was born in Sweden, was a fellow stu- 
dent of Linnzus at Upsala, and devoted 
his short life wholly to the study of fishes. 
He went to Holland to examine the collec- 
tion of East and West Indian fishes of a 
rich Dutch merchant in Amsterdam, named 
Seba, and there at the age of twenty-nine 
he was, by accident, drowned in one of the 
canals. - ‘His manuscripts were fortunately 
rescued by an Englishman, Cliffort,’ and 
they were edited and published by Linnzus 
in a series of five parts or volumes. 

Artedi divided the classes of fishes into 
orders, and these orders again into genera, 
the genera into species. The name of 
each species consisted of that of the genus 
with a descriptive phrase attached. This 
cumbersome system, called polynomial, was 
a great advance on the shifting vernacular, 
which in the works of Artedi, Gronow, 
Klein and others, it was now replacing. 
But the polynomial system as a system 
was of short duration. Linnzus soon sub- 
stituted for it the very convenient binomial 
system which has now endured for 150 
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years, and which, with certain modification, 
must form the permanent substructure of 
the nomenclature in systematic zoology. 

The genera of Artedi are in almost all 
eases natural groups, although essentially 
equivalent to the families of to-day, a divi- 
sion which in ichthyology was first clearly 
recognized by Cuvier. 

The following is a list of Artedi’s genera 
and their arrangement: 


ORDER MALACOPTERYGII. 
Syngnathus (pipe-fishes) (4 species). 
Cobitis (loaches) (3). 

Cyprinus (earp and dace) (19). 
Clupea (herrings) (4). 
Argentina (argentines) (1). 
Exocetus (flying-fishes) (2). 
Coregonus (white fishes) (4). 
Osmerus (smelts) (2). 

Salmo (salmon and trout) (10). 
Esox (pike) (3). 

Echeneis (remoras) (1). 
Coryphena (dolphins) (3). 
Ammodytes (sand launces) (1). 
Pleuronectes (flounders) (10). 
Stromateus (butter-fishes) (1). 
Gadus (eod-fishes) (11). 
Anarhichas (wolf-fishes) (1). 
Murena (eels) (6). 

Ophidion (eusk-eels) (2). 
Anableps (four-eyed fish) (1). 
Gymnotus (carapos) (1). 
Silurus (eat-fishes) (1). 


ORDER ACANTHOPTERYGII. 


Blennius (blennies) (5). 
Gobius (gobies) (4). 
Xiphias (sword-fishes) (1). 
Scomber (mackerels) (5). 
Mugil (mullets) 
Labrus (wrasses) (9). 
Sparus (porgies) (15). 
Sciena (croakers) (2). 
Perca (perch and bass) (7). 
Trachinus (weavers) (2). 
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Trigla (gurnards) (10). 
Scorpena (seorpion-fishes) (2). 
Cottus (seulpins) (5). 
Zeus (john dories, ete.) (3). 
Chatodon (butterfly-fishes) (4). 
Gasterosteus (stickle-backs) (3). 
Lepturus (cutlass-fishes) (—=Trichiurus) 
(1). 

ORDER BRANCHIOSTEGI. 
Balistes (trigger-fishes) (6). 
Ostracion (trunk-fishes) (22). 
Cyclopterus (lump-fishes) (1). 
Lophius (anglers) (1). 


ORDER CHONDROPTERYGII. 

Petromyzon (lampreys) (3). 

Acipenser (sturgeons) (2). 

Squalus (sharks) (14). 

Raja (rays) (11). 

In all 47 genera and 230 species of fishes 
were known from the whole world in 1738. 

The cetaceans, or whales, constitute a 
fifth order, Plagiuri, in Artedi’s scheme. 

As examples of the nomenclature of spe- 
cies I may quote: 

‘Zeus ventre aculeato, cauda in extremo 
circinata.’ This polynomial expression 
was shortened by Linnus to Zeus faber. 
The species was called by Rondelet ‘ Faber 
sive Gallus Marinus’ and by other authors 
‘Piscis jovi.’ ‘Jovii’ suggested Zeus, 
and Rondelet’s name, faber, was the specific 
name chosen by Linnzeus. 

‘Anarhichas Lupus marinus nostras. 
This became with Linneus ‘:Anarhichas 
lupus.’ 

*‘Clupea, maxilla inferiore longiose, 
maculis nigris careus: Harengus ve! Chal- 
eis Auctorum, Herring vel Hering Anglis, 
Germanis, Belgis.’ This became Clupea 
harengus in the convenient binomial sys- 
tem of Linnzus. 

The great naturalist of the eighteenth 
century, Carl von Linné, known academ- 
ically as Carolus Linnzus, was the early 
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associate and close friend of Artedi, and 
from Artedi he obtained practically all his 
knowledge of fishes. Linnzeus, the head of 
the University of Upsala, primarily a bot- 
anist, was a man of wonderful erudition, 
and his great strength lay in the orderly 
arrangement of things. In his lifetime, 
his greatest work, the ‘Systema Nature,’ 
passed through twelve editions. In the 
tenth edition, in 1758, the binomial system 
of nomenclature was first consistently ap- 
plied to all animals. For this reason, most 
naturalists use the date of its publication 
as the beginning of zoological nomencla- 
ture, although the English naturalists have 
generally preferred the more complete 
twelfth edition, published in 1766. This 
difference in the recognized starting point 
has been often a source of confusion, as 
in several eases the names of species were 
needlessly changed by Linnzus and given 
differently in the twelfth edition. 

In Linneus’ system (tenth and twelfth 
editions), all of Artedi’s genera were re- 
tained save Lepturus, which name was 
changed to Trichiurus. The following new 
venera were added: Chimera, Tetraodon, 
Diodon, Centriscus, Pegasus, Callionymus, 
Uranoscopus, Cepola, Mullus, Teuthis, Lori- 
caria, Fistularia, Atherina, Mormyrus, 
Polynemus, Ama, Elops. The classifica- 
tion was finally much altered; the Chon- 
dropterygia and Branchiostegi (with Syng- 
nathus) being called Amphibia Nantes, and 
divided into ‘Spiraculis compositis’ and 
‘Spiraeulis solitariis.’ The other fishes 
were more naturally distributed according 
to the position of the ventral fins into Pis- 
cis Apodes, Jugulares, Thoracici and Ab- 
dominales. The Apodes do not form a 
homogeneous group, as members of various 
(istinet groups have lost their ventral fins 
in the process of evolution. But the Jugu- 
lares, the Thoracici and the Abdominales 
must be kept as valid categories in any 
natural system. 
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Linneus’s contributions to zoolbgy con- 
sisted mainly of the introduction of his 
most ingenious and helpful system of book- 
keeping. By it naturalists of all lands 
were able to speak of the same species by 
the same name in whatever tongue. Unfor- 
tunately, ignorance, carelessness and per- 
versity brought about a condition of con- 
fusion. For a long period many species 
were confounded under one name. ‘This 
began with Linnzus himself. On the other 
hand, even with Linneus, the same species 
often appeared under several different 
names. In this matter it was not the sys- 
tem of naming which was at fault. It was 
the lack of accurate knowledge, and some- 
times the lack of just and conscientious 
dealing with the work of other men. No 
system of naming can go beyond the knowl- 
edge on which it rests. Ignorance of fact 
produces confusion in naming. The ear- 
lier naturalists had no conception of the 
laws of geographical distribution. The 
‘Indies,’ East or West, were alike to them, 
and ‘America’ was a sufficiently exact 
record of the origin of any specimen. 

Moreover, no thought of the geological 
past of groups and species had yet arisen, 
and, without the conception of common 
origin, the facts of homology had no sig- 
nificance. All classification was simply a 
matter of arbitrary pigeon-holing the rec- 
ords of forms, rather than an expression 
of actual blood-relationship. To this con- 
fusion much was added through love of 
novelty. Different authors changed names 
to suit their personal tastes, regardless of 
rights of priority. Amia was altered to 
Amiatus because it was too short a name. 
Hiodon was changed to Amphiodon because 
it sounded too much like Diodon, and other 
changes much more wanton were intro- 
duced, to be condemned and discarded by 
the more methodical workers of a later 
period. With all its abuses, however, the 
binomial nomenclature made possible sys- 
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tematic zoology and botany, and with the 
‘Systema Nature’ arose a new era in the 
seience of living organisms. 

In common with most naturalists of his 
day, the spirit of Linnzus was essentially 
a devout one. Admiration for the wonder- 
ful works of God was breathed on almost 
every page. ‘O Jehovah! quam ampla sunt 
opera Tua’ is on the title-page of the ‘ Sys- 
tema Nature,’ and the inscription over the 
door of his home at Hammarby was, to 
Linneus, the wisdom of his life. This in- 
scription read: ‘Innocue vivito: Numen 
adest’ (Live blameless: God is here). 

The followers of Linnzeus are divided 
into two classes, explorers and compilers. 
To the first class belonged his own students 
and others who ransacked all lands for 
species to be added to the lists of the ‘Sys- 
tema Nature.’ These men, mostly Seandi- 
navian and Dutch, worked with wonderful 
zeal, enduring every hardship and making 
great contributions to knowledge, which 
they published in more or less satisfactory 
forms. To these men we owe the begin- 
nings of the science of geographical distri- 
bution. Among the most notable of these 
are Per Osbeck and Frederick-Hasselquist, 
already noted; Otto Fabricius, author of a 
‘Fauna of Greenland’; Carel Thunberg, 
successor of Linnzus as head of the Univer- 
sity of Upsala, who eollected fishes about 
Nagasaki, entrusting most of the deserip- 
tive work to the less skillful hands of his 
students Jonas Nieolas Ahl and M. Hout- 
tuyn, Martin Th. Brunnich, who eollected 
at Marseilles the materials for his ‘Pisces 
Massiliensis’; Petrus Forskal, whose work 
on the fishes of the Red Sea (Descriptio 
Animatium,’ ete.), published posthumously 
in 1775, is one of the most accurate of fau- 
nal lists, and one which shows a fine feeling 
for taxonomie distinctions, scarcely trace- 
able in any previous author. George Wil- 
helm Steller, naturalist of Bering’s expedi- 
tion, gathered amid incredible hardships 
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the first knowledge of the fishes of Alaska 
and Siberia, his notes being printed after 
his tragic death, by Pallas and Kraschenin- 
nikow. Petrus Simon Pallas gives the ac- 
count of his travels in the North Pacifie in 
his most valuable volumes, ‘Zoographia 
Russo-Asiatiea.’ S. T. Gmelin and Giil- 
denstadt, like Steller, crossed Siberia, re- 
cording its animals. Johann David 
Schépf, a Hessian surgeon stationed at 
Long Island in the Revolutionary War, 
gave an excellent account of the fishes about 
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Other naturalists accompanied navi- 
gators around the globe, collecting speci- 
mens and information as opportunity of- 
fered. John Reinhold Forster and Solan- 
der sailed with Captain Cook. Commer- 
son accompanied Bougainville and furnish- 
ed nearly all the original material used by 
Lacépéde. Other noted travellers of the 
early days were Sonnerat and Mungo Park. 

Still other naturalists, scarcely less use- 
ful, gave detailed accounts of the fauna of 
their own native regions. Ablest of these 
was Anastole Risso, an apothecary of Nice, 
who published in 1810 the ‘Ichthyologie 
de Nice,’ an excellent work afterwards 
(1826) expanded by him into a ‘Histoire 
Naturelle d’Europe Meridionale.’ 

Contemporary with Risso was a man of 
opposite character, Constantine Samuel 
Rafinesque (1784-1842), who wrote at 
Palermo in 1810 his ‘Caratteri di Aleuni 
Nuovi Generi’ and ‘Ittiologia Sciliana.’ 
Later he went to America, where he was 
for a time professor in the Transylvania 
University in Kentucky. Brilliant, erudite, 
irresponsible, fantastic, he wrote of the 
fishes of Sicily and later (‘Ichthyologia 
Ohiensis,’ 1820) of the fishes of the Ohio 
River, with wide knowledge, keen taxonom- 
ic insight and a hopeless disregard of the 
elementary principles of accuracy. Always 
eager for novelties, restless and credulous, 
his writings have been among the most diffi- 
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cult to interpret of any in ichthyology. 
Earlier than Risso and Rafinesque, Thomas 
Pennant wrote of the British fishes, Oscar 
Fredrik Miiller of the fishes of Denmark, 
J. E. Gunner, Bishop of Thréndhjem, of 
fishes of Norway, Duhamel du Monceau of 
the fisheries of France, D. J. Cornide of the 
fishes of Spain, and Meidinger of those of 
Austria. Most of these writers knew little 
of the Linnean system, and their records 
are generally in the vernacular. Most im- 
portant of this class is the work of Antonio 
Parra, ‘Deseripeion de Diferentes Piezas 
de Historia Natural de la Isla de Cuba,’ 
published in Havana in 1787. In 1803, 
Patrick Russell gave a valuable account of 
‘Two Hundred Fishes Collected at Vizag- 
apatam and on the Coast of Coromandel.’ 
Following this was a work on the fishes of 
the Ganges, well illustrated, by Francis 
Buchanan-Hamilton. 

Bering Sea and Japan were explored by 
William Theophilus Tilesius (1775-1835), 
whose papers are published in the transac- 
tions of the early societies of Russia. 
Stephan Krascheninikov (1786) wrote a 
history of Russia in Asia, and other geo- 
graphical writers, as Kriisenstern, contrib- 
uted something to our knowledge of the 
fishes in regions visited by them. 

Other notable names among the early 
writers are those of Auguste Broussonet, of 
Montpelier, whose work, too soon eut short, 
showed marked promise, B. A. Euphras- 
en, Fr. Faber, who wrote of the fishes of Ice- 
land, Everard Home, E. Blyth, who studied 
the fishes of the Andamans, J. T. Kélreuter, 
J. Lepechin, John Latham, W. E. Leach, 
A. G. Desmarest, G. Montague, C. Quen- 
sel, H. Storm and M. Vahl. 

The compilers who followed Linnzus be- 
longed to a wholly different class. These 
were men of large learning, methodical 
Ways, sometimes brilliant, sometimes of 
deep insight, but more often, on the whole, 
dull, plodding and mechanical. 
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Earliest of these is Antoine Goiian, 
whose ‘ Historia Piscium’ was published in 
Paris in 1770. In this work, which is of 
fair quality, only genera were included, and 
the three new ones which he introduces into 
the ‘System’ (Lepadogaster, Lepidopus and 
Trachypterus) are still retained with his 
definition of them. 

Johann Friedrich Gmelin published in 
1788 a thirteenth edition of the ‘Systema 
Nature’ of Linnzus, adding to it the dis- 
coveries of Forskaél, Forster and others who 
had written since Linneus’ time. This 
work was useful as bringing that of Lin- 
nus to a later date, but it is not well done, 
the compiler having little knowledge of the 
animals described and little penetration in 
matters of taxonomy. Very similar in 
value, although more lucid in expression, 
is the French compilation of the same date 
(1788), ‘ Tableau Encyclopédique et Métho- 
dique des Trois Régnes de la Nature,’ by 
the Abbé J. P. Bonnaterre. Another ‘ En- 
cyclopédie Méthodique,’ of still less merit, . 
was published as a dictionary in Paris in 
1787, by Réné Just Haiiy. 

In 1792, Johann Julius Walbaum, a Ger- 
man compiler of a little higher rank, gath- 
ered together the records of all known spe- 
cies, using the work of Artedi as a basis, 
and giving binomial names in place of the 
vernacular terms used by Schdépf, Steller, 
Pennant and Krascheninnikow. 

Far more pretentious and more generally 
useful, as well as containing a large amount 
of original material, is the ‘Ichthyologia’ 
of Mark Eliezer Bloch, published in Berlin 
in various parts from 1782 to 1795. It was 
originally of two parts in German, ‘ Oeco- 
nomische Naturgeschichte der Fische 
Deutsechlands’ and ‘Naturgeschichte der 
Auslaindischen Fische.’ Bloch was a physi- 
cian, born at Anspach in 1723, and at the 
age of fifty-six began to devote himself to 
ichthyology. In his great work is contained 
every species which he had himself seen, 
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every one which he could purchase from 
collections, and every one of which he could 
find drawings made by others. 

That part which relates to the fishes of 
Germany is admirably done. In the treat- 
ment of East Indian and American fishes 
there is much guess work, and many errors 
of description and of fact, for which the 
author was not directly responsible. To 
learn to interpret the personal equation in 
the systematic work of other men is one 
of the most delicate of taxonomic arts. 

After the publication of these great folio 
volumes of plates, Dr. Bloch began a sys- 
tematie catalogue to include all known spe- 
cies. This was published after his death 
by his collaborator, the philologist, Dr. 
Johann Gottlob Schneider. This work, ‘Sys- 
tema Ichthyologiz M. E. Blochii,’ contains 
1,519 species of fishes, and is the most ered- 
itable compilation subsequent to the death 
of Linnzeus. 

Even more important than the work of 
Bloch is that of the Comte de Lacépéde, 
who became with the progress of the 
French Revolution ‘Citoyen Lacépéde,’ 
his original full name being Bernard Ger- 
main Etienne de la Ville-sur-Illon, Comte 
de Lacépéde. His great work, ‘ Histoire 
Naturelle des Poissons,’ was published orig- 
inally in five volumes, in Paris, from 1798 
to 1803. It was brought out under great 
difficulties, his materials being scattered, 
his country in a constant tumult. For 
original material he depended chiefly on 
the collection and sagacious notes of the 
traveler Commerson. Dr. Gill sums up the 
strength and weakness of Lacépéde’s work 
in these terms: 

‘* A work by an able man and eloquent 
writer even prone to aid rhetoric by the aid 
of the imagination in absence of desirable 
facts, but which because of undue confi- 
dence in others, default of comparison of 
material from want thereof and otherwise, 
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and carelessness generally, is entirely un- 
reliable.’ 

The work of Lacépéde had a large influ- 
ence upon subsequent investigators, espe- 
cially in Franee. A large portion of the 
numerous new genera of Rafinesque was 
founded on divisions made in the analytical 
keys of Lacépéde. 

In 1803 and 1804, Dr. George Shaw pub- 
lished in London his ‘ General Zoology,’ the 
fishes forming part of Volumes IV. and V. 
This is a poor compilation, the part con- 
cerning the fishes being largely extracted 
from Bloch and Lacépéde. In 1807, Con- 
stant Duméril published an analytical table 
of classification of some merit as ‘ Ichthy- 
ologie Analytique,’ and about 1815, H. 
Ducrotay de Blainville wrote the ‘ Faune 
Francaise’ and contributed important 
studies to the taxonomy of sharks. 

With Georges Chrétien Léopold Dago- 
bert Cuvier and the ‘Régne Animal Ar- 
rangé aprés son Organization’ (1817- 
1826) we have the beginning of a new era 
in ichthyology. This period is character- 
ized by a recognition of the existence of a 
natural classification based on the prin- 
ciples of morphology. The ‘Régne Ani- 
mal’ is, in the history of ichthyology, not 
less important than the ‘Systema Nature’ 
itself, and from it dates practically our 
knowledge of families of fishes, and the in- 
terrelations of the groups themselves. The 
great facts of homology were clearly under- 
stood by Cuvier. Their significance as in- 
dications of lines of descent was never 
grasped by him, and this notwithstanding 
the fact that Cuvier was almost the first 
to bring extinct forms into the proper rela- 
tions with those now living. 

Dr. Giinther well says that the investi- 
gation of anatomy of fishes was continued 
by Cuvier until he had succeeded in com- 
pleting so perfect a framework of the sys- 
tem of the whole class that his immediate 
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successors could content themselves with 
filling up those details for which their mas- 
ter had no leisure. Indefatigable in exam- 
ining all the external and internal charac- 
ters of the fishes of a rich collection, he 
ascertained the natural affinities of the 
infinite variety of fishes, and accurately 
defined the divisions, orders, families and 
genera of the class, as they appear in the 
various editions of the ‘Régne Animal.’ 
His industry equaled his genius; he 
opened connections with almost every ac- 
cessible part of the globe; not only French 
travelers and naturalists, but also Ger- 
mans, Englishmen, Americans, rivaled one 
another to assist him with collections; and 
for many years the Museum of the Jardin 
des Plantes was the center where all ichthy- 
ological treasures were deposited. Thus 
Cuvier brought together a collection the 
like of which had never been seen before, 
and which, as it contains all the materials 
on which his labors were based, must still 
be considered to be the most important. 

The greatest contributions of Cuvier to 
ichthyology are contained in the great 
‘Histoire Naturelle des Poissons,’ the joint 
work of Cuvier and his pupil and successor, 
Achille Valenciennes. Of this work 22 vol- 
umes were published, from 1828 to 1847, 
containing 4,514 nominal species, the larger 
number of volumes appearing after the 
death of Cuvier (1832), the work closing, 
not quite complete, with the death of Val- 
enciennes in 1848. 

This is a most masterly work, still in- 
dispensable to the student of fishes. Its 
deseriptions are generally exact, its state- 
ments correct, its plates accurate and its 
judgments trustworthy. But with all this 
it is very unequal. Many of the species are 
treated very lightly by Cuvier; many of 
the deseriptions of Valenciennes are very 
mechanical, as though the author had 
grown weary of the endless process, ‘ a fail- 
ing commonly observed among zoologists 
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when attention to descriptive details be- 
comes to them a tedious task.’ As Giin- 
ther observes, the number of nominal spe- 
cies is almost doubled because the authors 
neglected to give proper attention to the 
changes in different species due to age and 
sex. 
After the death of Valenciennes (1848) 
Dr. Auguste Duméril (son of Constant 
Duméril) began a continuation of this work, 
publishing two volumes (1865-1870) cover- 
ing sharks, ganoids and other fishes not 
treated by Cuvier and Valenciennes. The 
death of Duméril left the great catalogue 
still incomplete. Duméril’s work is useful 
and carefully done, but his excessive trust 
in slight differences has filled his book with 
nominal species. Thus among the ganoid 
fishes he recognizes 135 species, the actual 
number being not far from 40. 

We may anticipate the sequence of time 
by here referring to the remaining at- 
tempts at a record of all the fishes in the 
world. Dr. Albert C. L. G. Giinther, a 
German naturalist resident in London, and 
long the Keeper of the British Museum, 
published in eight volumes the ‘ Catalogue 
of the Fishes of the British Museum,’ from 
1859 to 1870. In this monumental work, 
the one work most essential to all system- 
atic study of fishes, 6,843 species are 
described and 1,682 doubtful species are 
mentioned. The book is a tremendous ex- 
ample of patient industry. Its great mer- 
its are at once apparent, and those of us 
engaged in the same line of study may pass 
by its faults with the same leniency which 
we may hope that posterity may bestow on 
ours. 

The publication of this work gave a re- 
markable stimulus to the study of fishes. 
The number of known species had been 
raised from 9,000 to about 12,000, and some 
hundreds of species even accepted by the 
conservatism of Giinther have been erased 
from the system. 
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A new edition of this work has been long 
in contemplation, and in 1898 the first 
volume of it, covering the percoid fishes, 
was published by Dr. George Albert Bou- 
lenger. This volume is one of the most 
satisfactory in the history of ichthyology. 
It is based on ample material. Its ac- 
cepted species have been subject to thor- 
ough criticism and in its classification every 
use has been made of the teachings of mor- 
phology and especially of osteology. Its 
classification is distinctly modern, and with 
the writings of the contemporary ichthy- 
ologists of Europe and America, it is fully 
representative of the scientific era ushered 
in by the researches of Darwin. The chief 
criticism whieh one may apply to this work 
eoncerns most of the publications of the 
British Museum. It is the frequent as- 
sumption that those species not found in 
the greatest museum of the world do not 
really exist at all. There are still many 
forms of life, very many, outside the series 
gathered in any or all collections. 

We may now turn from the universal 
catalogues to the work on special groups, 
on local faunas or on particular branches 
of the subject of ichthyology. These lines 
of study were made possible by the work of 
Cuvier and Valenciennes and especially by 
that of Dr. Giinther. 

Before taking up the students of faunal 
groups, we may, out of chronological order, 
consider the researches of three great tax- 
onomists, who have greatly contributed to 
the modern system of the classification of 
fishes. 

Louis Agassiz (born in western Switzer- 
land in 1807; died at Cambridge, Massa- 
chusetts, in 1873) was a man of wonderful 
insight in zoological matters and possessed 
varied range of scientific information, 
searcely excelled in any age—intellectually 
a lineal descendant of Aristotle. His first 
work on fishes was the large folio on the 
fishes collected by Jean Baptiste Spix in 
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Brazil, published at Munich in 1827. After 
his establishment in America in 1846, at 
which time he became a professor in Har. 
vard University, Agassiz published a num- 
ber of illuminating papers on the fresh- 
water fishes of North America. He was the 
first to recognize the necessity of the mod- 
ern idea of genera among fishes, and almost 
all of the groups so designated by him are 
retained by later writers. He was also the 
first to investigate the structure of the sin- 
gular viviparous surf-fishes of California, 
the names Embiotoca and Holconoti ap- 
plied to these fishes being chosen by him. 

His earlier work, ‘Recherches sur les 
Poissons des Eaux Douces,’ published in 
Europe, gave a great impetus to our knowl- 
edge of the anatomy: and especially of the 
embryology of the fresh-water fishes. Most 
important of all his zoological publications 
was the ‘ Recherches sur Jes Poissons Fos- 
siles,’ published at Neufchatel from 1833 
to 1843. This work laid the foundation of 
the systematic study of the extinet groups 
of fishes. The relations of sharks were first 
appreciated by Agassiz, and the first segre- 
gation of the ganoids was due to him. Al- 
though he ineluded in this group many 
forms not truly related either to the gan- 
oids or even to the extinet arthrognaths, 
yet the definition of this order marked a 
great step in advance. 

The great, genial, hopeful personality of 
Agassiz and his remarkable skill as a teach- 
er made him the ‘best friend that ever stu- 
dent had’ and gave him a large following 
as a teacher. Among his pupils in ichthy- 
ology were Charles Girard, Frederick 
Ward Putnam, Alexander Agassiz, Samuel 
Garman, Samuel H. Seudder and the pres- 
ent writer. 

Johannes Miiller (1808-1858), of Berlin, 
was one of the greatest of comparative 
anatomists. In his revision of Cuvier’s 
‘System of Classification’ he corrected 
many errors in grouping, and laid founda- 
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tions. which later writers have not altered 
er removed. Especially important is his 
classical work, ‘Ueber den Bau und die 
Grenzen der Ganoiden.’ In this he showed 
the real fundamental characters of that 
group of archaic fishes, and took from it 
the most heterogeneous of the elements left 
in it by Agassiz. To Miiller we also owe 
the first proper definition of the Lepto- 
eardii and the Cyeclostomi, and, in associa- 
tion with Dr. J. Henle, Miiller has given 
us one of the best general accounts of the 
sharks (‘ Systematische Beschriebungen der 
Plagiostomen’). To Miiller we owe an ac- 
cession of knowledge in regard to the duct 
of the air-bladder, and the groups called 
Dipneusti (Dipnoi), Pharyngognathi and 
Anaeanthini were first defined by him, al- 
though now usually restricted within nar- 
rower limits than those assigned by him. 


In his work on the Devonian fishes, the — 


great British comparative anatomist, 
Thomas Henry Huxley, first distinguished 
the group of Crossopterygians, and sepa- 
rated it from the Ganoids and Dipnoans. 
Theodore Nicholas Gill is the keenest in- 
ierpreter of taxonomic facts yet known in 
the history of ichthyology. He is the au- 
thor of an immense number of papers, the 
first bearing date of 1858, touching almost 
every group and almost every phase of re- 
lation among fishes. His numerous sugges- 
tions as to*elassification have been usually 
accepted in time by other authors, and no 
one has had a clearer perception than he 
of the necessity of orderly methods in 
nomenclature. Among the orders first de- 
fined by Gill are the Eventognathi, the 
Haplomi, the Xenomi and the group called 
Teleocephali, which included all the bony 
fishes except those which showed peculiar 
eccentricities or modifications. Dr. Gill’s 
greatest excellence has been shown as a 
scientific eritic. Incisive, candid and 
friendly, there is scarcely a scientific man 
in America who is not directly indebted to 
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him for critical aid of the highest impor- 
tance. The present writer cannot too 
strongly express his own obligations to this 
great teacher, his master in fish taxonomy, 


-as Agassiz was in fish ecology. Dr. Gill’s 


work is not centered in any single great 
treatise, but is diffused through a very 
large number of brief papers and cata- 
logues, those from 1861 to 1865 mostly pub- 
lished by the Academy of Natural Sciences 
in Philadelphia, those of recent date by 
the United States National Museum. For 
many years Dr. Gill ‘has been identified 
with the work of the Smithsonian Institu- 
tion at Washington. 

Closely associated with Dr. Gill was Dr. 
Edward Drinker Cope, of Philadelphia, a 
tireless worker in almost every field of 
zoology, and a large contributor to the 
broader fields of ichthyological taxonomy 
as well as to various branches of descriptive 
zoology. Cope was one of the first to in- 
sist on the close relation of the true ganoids 
with the teleost fishes, the nearest related 
group of which he defined as Isospondyli. 
In breadth of vision and keenness of in- 
sight, Cope ranked with the first of tax- 
onomic writers. Always bold and original, 
he was not at all times accurate in details, 
and to the final result in classification his 
contribution has been less than that of Dr. 
Gill. Professor Cope also wrote largely on 
American fresh-water fishes, a large per- 
centage of the Cyprinide and Percide of 
the eastern United States having been dis- 
covered by him, as well as much of the 


‘Rocky Mountain fauna. In later years his 


attention was absorbed by the fossil forms, 
and most of the species of the Cretaceous 
rocks and the Eocene shales of Wyoming 
were made known through his ceaseless 
activity. 

The enumeration of other workers in the 
great ‘eld of ichthyology must assume 
something of the form of a catalogue. Part 
of the impulse received from the great 
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works of Cuvier and Valenciennes and of 
Giinther was spent in connection with voy- 
ages of travel. In 1824, Quoy and Gaim- 
ard published in Paris the great folio work 
on the fishes collected by the corvettes: 
L’Uranie and La Physicienne in Freycinet’s 
voyage around the world. In 1834, the 
same authors published the fishes collected 
in Dumont D’Urville’s voyage of the Astro- 
labe. In 1826 Lesson published the fishes 
voyage around the world. In 1834, the 
great works lie at the foundation of our 
knowledge of the fishes of Polynesia. In 
1839, Eydoux and Gervais published the 
fishes of the voyage of La Favorite. In 
1853, also in Paris, Homborn and Jaequi- 
not gave an account of the fishes taken in 
Dumont D’Urville’s expedition toward the 
South Pole. In England, Sir John Rich- 
ardson, a wise and careful naturalist, 
wrote of the fishes collected by the 
Sulphur (1845), the Erebus and Ter- 
ror (1846) and the Herald. Lay and 
Bennett recorded the species taken by 
Beechey’s voyage on the Blossom. More 
important than any of these is the account 
of the species taken by Charles Darwin on 
the voyage of the Beagle, prepared by the 
conscientious hand of Rev. Leonard Jenyns. 
Still more important and far ranging is the 
voyage of the Challenger, including the 
first important work in the deep seas, the 
stately volume and parts of other volumes 
on fishes being the work of Dr. Giinther. 
Other deep-sea work of equal importance 
has been accomplished in the Atlantic and 
the Pacifie by the U. S. Fish Commission 
steamer Albatross. Its results in Central 
America, Alaska and Japan, as well as off 
both coasts of the United States, have been 
made known in different memoirs by Goode 
and Bean, Garman, Gilbert, Gill, Jordan, 
Cramer and others. The deep-sea fish collec- 
tions of the Fish Hawk and the Blake have 
been studied by Goode and Bean and Gar- 
man. 
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The deep-sea work of other countries may 
be briefly noticed. The French vessels, 
Travailleur and Talisman, have made col- 
lections chiefly in the Mediterranean and 
along the coast of Africa, the results having 
been made known by Leon Vaillant. The 
Hirondelle about the Azores and elsewhere 
has furnished material for Professor Rob- 
ert Collett, of the University of Christiania. 
Dr. Decio Vineciguerra, of Rome, has re- 
ported on the collections of the Violante, a 
vessel belonging to the Prince of Monaco. 
Dr. A. Alcock, of Caleutta, has had charge of 
the most valuable deep-sea work of the Jn- 
vestigator in the Indian seas. Dr. James 
Douglas Ogilby and Dr. Edgar R. White, 
Sydney, N. S. W., have described the collee- 
tions of the Thetis, made on the shores of 
New South Wales. 

From Austria the voyage of the frigate 
Novara has yielded large material which 
has been deseribed by Dr. Rudolph Kner. 
The cream of many voyages of many Dan- 
ish vessels has been gathered in the ‘Spolia 
Atlantica’ and other truly classical papers 
of Christian Frederik Liitken, of the Uni- 
versity of Copenhagen, one of the great 
naturalists of our times. 

F. H. von Kittlitz has written on the 
fishes seen by him in the northern Pacific, 
and earlier and more important we may 
mention the many ichthyological notes 
found in the travel records of* Alexander 
von Humboldt in Mexico and South Ameri- 
ea. 

The local faunal work in various nations 
has been very extensive. In Great Britain 
we may note Parnell’s ‘Natural History of 
the Fishes of the Firth of Forth,’ publish- 
ed in Edinburgh in 1838, William Yarrell’s 
‘History of British Fishes’ (1859), the ear- 
lier histories of British fishes by Edward 
Donovan and by William Turton, and the 
works of J. Couch (1862) and Dr. Francis 
Day (1888), which possess similar titles. 
The work of Day, with its excellent plates, 
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will long be the standard account of the 
relatively secant fish fauna of the British Is- 
lands. H. G. Seelye has also a useful 
‘Synopsis of the Fresh-water Fishes of 
Europe.’ 

We may here notice without praise the 
extensive work of William Swainson 
(1839). W. Thompson has written of the 
fishes of Ireland, and Rev. Richard T. Lowe 
and J. Y. Johnson have done most excellent 
work on the fishes of Madeira. F. McCoy, 
better known for work 6n fossil fishes, may 
be mentioned here. 

The fish fauna of Scandinavia has been 
described more or less fully by Kroyer 
(1840), Nilsson (1855), Fries and Ekstrom 
(1836), Collett, Lilljeborg and F. A. Smitt, 
besides special papers by other writers, no- 
tably Reinhardt, L. Esmarck, Japhetus 
Steenstrup, Liitken and A. W. Malm. Rein- 
hardt, Kréyer, Liitken and A. J. Malmgren 
have written of the Arctie fishes of Green- 
land and Spitzbergen. 

In Russia, Nordmann has described the 
fishes of the Black Sea (‘Ichthyologie Pon- 
tique,’ Paris, 1840) and Eichwald those of 
the Caspian. More recently, S. Herzen- 
stein, Warpachowsky, K. Kessler, B. N. 
Dybowsky, Kamensky and others have writ- 
ten of the rich fauna of Siberia, the Caucas- 
us and the seareely known Sea of Okhotsk. 
Stephan Basilevsky has written rather un- 
skillfully of the fishes of northern China. 
A. Kowalevsky has contributed very much 
to our knowledge of anatomy. 

In Germany and Austria the chief local 
works have been those of Heckel and Kner 
on the fresh-water fishes of Austria (1858), 
and those of C. Th. von Siebold on the 
fresh-water fishes of Central Europe 
(1863). German ichthyologists have usual- 
ly extended their view to foreign regions 
where their characteristic thoroughness and 
accuracy has made their work illuminating. 
The two memoirs of Edouard Riippell on 
the fishes of the Red Sea and the neigh- 
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boring parts of Africa, ‘Atlas zu der Reise 
im Nordlichen Afrika,’ 1828, and ‘Neue 
Wirbelthiere,’ 1837, rank with the very best 
of descriptive work. Giinther’s finely il- 
lustrated ‘Fische der Siidsee,’ published in 
Hamburg, may be regarded as German 
work. Other papers are those of Dr. Wil- 
helm Peters on Asiatic fishes, the most im- 
portant being on the fishes of Mozambique. 
J. J. Heckel, Rudolph Kner and Franz 
Steindachner, successively curators of the 
Museum of Vienna, have written largely on 
fishes. The papers of Steindachner cover 
almost every part of the earth and are ab- 
solutely essential to any serious system- 
atic study of fishes. No naturalist of 
any land has surpassed Steindachner in 
industry or accuracy and his work has the 
advantage of the best illustrations of fishes 
made by any artist, the noted Edouard Kon- 
opicky. Other German writers are J. J. 
Kaup, who has worked in numerous fields, 
but as a whole with little skill, Dr. S. B. 
Klunzinger, who has given excellent ac- 
counts of the fishes of the Red Sea, and Dr. 
Franz Hilgendorf, of the University of Ber- 
lin, whose papers on the fishes of Japan 
and other regions have shown a high grade 
of taxonomic insight. Other writers of 
earlier date are Johann Marecusen, who 
studied the Mormyri, W. von Repp, who 
wrote on the fishes of the Lake of Constance, 
and J. F. Brandt. 

In Italy, Charles Lucien Bonaparte, 
Prince of Canino, has published an elabo- 
rate ‘Fauna Italica’ (1838), and in numer- 
ous minor papers has taken a large part 
in the development of ichthyology. Many 
of the accepted names of the large groups 
(as Elasmobranchii, Heterosomata, etc.) 
were first suggested by Bonaparte. The 
work of Rafinesque has been already no- 
ticed. O. G. Costa published (about 1850) 
a ‘Fauna of Naples.’ In recent times G. 
Canestrini, Decio Vineiguerra, Enrico Hill- 
yer Giglioli, Luigi Déderlein and others 
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have added largely to our knowledge 
of Italian fishes, while Carlo F. Emery, F. 
de Filippi, Luigi Faecciola and others have 
studied the larval growth of different spe- 
cies. Camillo Ranzani, G. G. Bioneoni, G. 
D. Nardo and others have contributed to 
different fields of ichthyology. 

Nicolas Apostolides and, still later, Hor- 
ace A. Hoffman and the present writer 
have written on the fishes of Greece. | 

In France, the fresh-water fishes are the 
subject of an important work by Emile 
Blanchard (1866), and Emile Moreau has 
given us a convenient fauna of France. 
Leon Vaillant has written on various 
groups of fishes, his monograph of the 
American darters (Etheostominew) being a 
masterpiece so far as the results of the 
study of relatively seanty material would 
permit. The ‘Mission Scientifique au Mex- 
ique,’ by Vaillant and F. Bocourt, is one 
of the most valuable contributions to our 
knowledge of the fishes of that region. Dr. 
H. E. Sauvage, of Boulogne-sur-Mer, has 
also written largely on the fishes of Asia, 
Africa and other regions. 

Important among these are the ‘ Poissons 
de Madagasear,’ and a monograph of the 
sticklebacks. Alexander Thominot and 
Jacques Pellegrin have also written, in 
the Museum of the Jardin des Plantes, on 
different groups of fishes. Earlier writers 
were Alphonse Guichenot, L. Brissot de 
Barneville, H. Hollard, an able anatomist, 
and Bibron. 

In Spain and Portugal, the chief work 
of local authors is that of J. V. B. Bocage 
and F. de Brito Capello on the fish of 
Portugal. So far as Spain is concerned, 
the chief memoir is Steindachner’s account 
of his travels in Spain and Portugal. The 


principal studies of the Balkan region have 
also been made by Steindachner. 

In Holland, the chief great works have 
been those of Sehlegel and Pieter van 
Bleeker. 


Professor Schlegel, of the Uni- 
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versity of Leyden, deseribed the fishes eol- 
lected about Nagasaki by Ph. Fr. de Sie- 
bold and Biirger. His work forms a large 
folio illustrated by colored plates, the ‘Fau- 
na Japonica Poissons,’ published in Leyden 
from 1844 to 1850. Schlegel’s work in 
every field is characterized by scrupulous 
eare and healthful conservatism, and the 
‘Fauna Japonica’ is a most useful monu- 
ment to his rare powers of discrimination. 

Pieter von Bleeker (1819-1878), a sur- 
geon in the Dutch West Indies, is the most 
voluminous writer in ichthyology. He be- 
gan his work in Java without previous 
training and in a very rich field where al- 
most everything was new. With many 
mistakes at first he rose to the front by 
sheer force of industry and patience, and 
his later work, while showing much of the 
‘personal equation,’ is still thoroughly ad- 
mirable. At his death he was engaged in 
the publication of a magnificent folio work, 
‘Atlas Ichthyologique des Indes Orientales 
Neerlandaises,’ illustrated by colored 
plates. This work remains about two 
thirds completed. The writings of Dr. 
Bleeker constitute the chief source of our 
knowledge of the fauna of the East Indies. 

Dr. Van Lidth de Jeude, of the Univer- 
sity of Leyden, is the author of a few de- 
scriptive papers on fishes. 

To Belgium we may assign part at least 
of the work of the eminent Belgian natu- 
ralist, George Albert Boulenger, now long 
connected with the British Museum. His 
various valuable papers on the fishes of the 
Congo are published under the auspices of 
the ‘Congo Free State,’ itself largely a 
creation of the government of Belgium. 
To Belgium also we may ascribe the work 
of Louis Dollo on the morphology of fishes, 
and on the deep-sea fishes obtained by the 
‘Expedition Antaretique Belge.’ 

The fish fauna of Cuba has been the life- 
long study of Dr. Felipe Poey y Aloy (1799 
-1891), a pupil of Cuvier, for a half cen- 
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tury or more the honored professor of zoo- 
logy in the University of Havana. Of his 
many useful papers, the most extensive are 
his ‘Memorias sobre la Historia Natural de 
la Isla de Cuba,’ followed by a ‘Repertorio’ 
and an ‘Enumeratio’ on the same subject. 
Poey devoted himself solely to the rich fish 
fauna of his native island, in which region 
he was justly recognized as a ripe scholar 
and a broad-minded gentleman. <A favor- 
ite expression of his was ‘Comme natural- 
iste, Je ne suis pas espagnol: je suis cosmo- 
polite.’ Before Poey, Guichenot, of Paris, 
had written on the fishes collected in Cuba 
by Ramon de la Sagra. His account was 
published in Sagra’s ‘Historia de Cuba,’ 
and later Philip H. Gosse (1810-1888) 
wrote on the fishes of Jamaica. Much ear- 
lier, Robert Hermann Schomburgh (1804- 
1865) wrote on the fishes of British Guiana. 
Other papers on the Caribbean fishes were 
contributed by Johannes Miiller and F. H. 
Troschel, and by Richard Hill and J. Han- 
cock. 

Besides the work in South America of 
Maregrave, Agassiz, Reinhardt, Liitken, 
Steindachner, Jenyns, Boulenger and 
others already named, we may note the local 
studies of Dr. Carlos Berg in Argentina, 
Dr. R. A. Philippi in Chile, and special 
records of Humboldt, Garman, J. F. Ab- 
bott and others in recent times. Carl H. 
Eigenmann and also Jordan and Eigen- 
mann have studied the great collections 
made in Brazil by Agassiz. Steindachner 
has deseribed the collections of Johann 
Natterer, and Gilbert those made by Dr. 
John C. Branner. The most recent ex- 
tensive studies of the myriads of Brazilian 
river fishes are those of Dr. Eigenmann. 
Earlier than any of these Francis de Cas- 
telnau (1855) described many Brazilian 
fishes and afterwards numerous fishes of 
Australia. Guichenot, of Paris, eontrib- 
uted a chapter on fishes to Claude Gay’s 
‘Tistory of Chile,’ and J. J. von Tschudi, 
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of St. Gallen, published an elaborate but 
uncritical ‘Fauna Peruana’ with colored 
plates of Peruvian fishes. 

In New Zealand, F. W. Hutton and J. 
Hector have published a valuable work on 
the fishes of New Zealand, to which Dr. 
Gill added valuable critical notes in a study 
of ‘Antipodal Faunas.’ Later writers have 
given us a good knowledge of the fishes of 
Australia. Notable among them are W. 
Maeleay, James Douglas Ogilby and Edgar 
R. Waite. Clarke has also written on 
‘Fishes of New Zealand.’ 

The most valuable work on the fishes of 
Hindustan is the elaborate treatise on the 
‘Fishes of India’ by Surgeon Franeis Day. 
In this all the species are figured, the 
groups being arranged as in Giinther’s cata- 
logue, a sequence which few non-British 
naturalists seem inclined to follow. Can- 
tor’s ‘Malayan Fishes’ is a memoir of high 
merit, as is also MecClelland’s work on the 
fishes of the Ganges, and we may here refer 
to Andrew Smith’s papers on the fishes of 
the Cape of Good Hope and to R. I. Play- 
fair and A. Giinther’s ‘Fishes of Zanzibar.’ 
T. C. Jerdon, John Edward Gray, E. Tyr- 
whitt Bennett, J. Bennett and others have 
also written on the fishes of India. 

In Japan, following the scattering papers 
of Thunberg, Tilesius and Houttuyn and 
the monumental work of Schlegel, numer- 
ous species have been recorded by James 
Carson Brevoort, Giinther, Gill, Edouard 
Nystrém, Hilgendorf and others. About 
1884 Steindachner and Déderlein publish- 
ed the valuable ‘Fische Japans,’ based on 
the collections made about Tokyo by Dr. 
Déderlein. In 1881, Motokichi Namiye, 
then as now Assistant Curator in the Im- 
perial University, published the first list 
of Japanese fishes by a native author. In 
1900 Dr. Chiyomatsu Ishikawa, in a paper 
on the ‘Fishes of Lake Biwa,’ was the first 
Japanese author to venture to name a new 
species of fish (Pseudogobio zezera). This 
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reticence was due not wholly to lack of 
self-confidence, but rather to the scattered 
condition of the literature of Japanese ich- 
thyology. For this reason no Japanese au- 
thor has ever felt sure that any given un- 
determined species was really new. Other 
Japanese ichthyologists of promise are Dr. 
Kamakichi Kishinouye, Dr. Shinnosuke 
Matsubara and Keinosuke Otaki, and we 
may look for others among the pupils of 
Dr. Kakichi Mitsukuri, the distinguished 
Professor of Zoology in the Imperial Uni- 
versity. 

The most recent, as well as the most ex- 
tensive, studies of the fishes of Japan were 
made in 1900 by the present writer and 
his associate, John Otterbein Snyder. 

The scanty pre-Cuvieran work on the 
fishes of North America has been already 
noticed. Contemporary with the early 
work of Cuvier is the worthy attempt of 
Professor Samuel Latham Mitchell (1764— 
1831) to record in systematic fashion the 
fishes of New York. Soon after followed 
the admirable work of Charles Alexander 
Le Sueur (1780-1840), artist and natural- 
ist, who was the first to study the fishes of 
the Great Lakes and the basin of the Ohio. 
Le Sueur’s engravings of fishes, in the early 
publications of the Academy of Natural 
Sciences in Philadelphia, are still among 
the most satisfactory representations of the 
species to which they refer. Constantine 
Samuel Rafinesque (1784-1842), the third 
of this remarkable but very dissimilar trio, 
published numerous papers descriptive of 
the species he had seen or heard of in his 
various botanical rambles. This eculmi- 
nated in his elaborate but untrustworthy 
‘Ichthyologia Ohiensis.’ The fishes of 
Ohio received later a far more conscien- 
tious though less brilliant treatment at the 
hands of Dr. Jared Potter Kirtland (1793- 
1877), an eminent physician of Cleveland, 
Ohio. In 1842 the amiable and scholarly 
James Ellsworth Dekay (1799-1851) pub- 
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lished his detailed report on the ‘New 
York fauna,’ and a little earlier (1836) 
in the ‘Fauna Boreali-Americana’ Sir 
John Richardson (1787-1865) gave a most 
valuable and accurate account of the fishes 
of the Great Lakes and Canada. Almost 
simultaneously, Rev. Zadock Thompson 
(1796-1856) gave a catalogue of the fishes 
of Vermont, and David Humphreys Storer 
(1804-1891) began his work on the fishes 
of Massachusetts, finally expanded into a 
‘Synopsis of the Fishes of North America’ 
(1846) and a ‘History of the Fishes of 
Massachusetts’ (1867). Dr. John Edwards 
Holbrook (1794-1871), of Charleston, pub- 
lished (1860) his invaluable record of the 
fishes of South Carolina, the promise of 
still more important work, which was de- 
stroyed by the outbreak of the Civil War. 
The monograph on Lake Superior (1850) 
and other publications of Louis Agassiz 
(1807-1873) have been already noticed. 
One of the first of Agassiz’s students was 
Charles Girard (1822-1895), who came 
with him from Switzerland, and, in asso- 
ciation with Spencer Fullerton Baird 
(1823-1887), described the fishes from the 
United States Pacific Railway Surveys 
(1858) and the United States and Mexican 
Boundary Surveys (1859). Professor 
Baird, primarily an ornithologist, became 
occupied with executive matters, leaving 
Girard to finish these studies of the fishes. 
A large part of the work on fishes pub- 
lished by the United States National Mu- 
seum and the United States Fish Com- 
mission has been made possible through 
the direct help and inspiration of Pro- 
fessor Baird. Among those engaged in this 
work, James M. Milner, Hugh M. Smith 
and Marshall Maedonald may be noted. 

Most eminent, however, among the stu- 
dents and assistants of Professor Baird 
was his successor, George Brown Goode 
(1851-1899), one of the most accomplished 
of American naturalists, whose greatest 
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work, ‘Oceanic Ichthyology,’ published in 
collaboration with his associate of many 
years, Dr. Tarleton Hoffman Bean, was 
barely finished at the time of his death. The 
work of Theodore Nicholas Gill and Ed- 
ward Drinker Cope has been already 
noticed. 

Other faunal writers of more or less 
prominence were William Dandridge Peck 
(1763-1822) in New Hampshire, George 
Suckley (1830-1869) in Oregon, James 
William Milner (1841-1880) in the Great 
Lake Region, Samuel Stehman Holdeman 
(1812-1880) in Pennsylvania, William O. 
Ayres (1817-1891) in Connecticut and 
California, Dr. John G. Cooper, Dr. Wil- 
liam P. Gibbons and Dr. William N. Lock- 
ington in California. Philo Romayne Hoy 
(1816-1893) studied the fishes of Wiscon- 
sin, Charles Conrad Abbott those of New 
Jersey, Silas Stearns (1859-1888) those of 
Florida, and Stephen Alfred Forbes those 
of Illinois. 

Samuel Garman, at Harvard University, 
a student of Agassiz, is the author of nu- 
merous valuable papers, the most notable 
being on the sharks and on the deep-sea 
collections of the Albatross in the Gala- 
pagos region, the last illustrated by most 
excellent plates. 

The present writer began a ‘Systematic 
Catalogue of the Fishes of North America’ 
in 1875, in association with his gifted 
friend, Herbert Edson Copeland (1849- 
1876), whose sudden death, after a few 
excellent pieces of work, cut short the un- 
dertaking. Later, Charles Henry Gilbert 
(1860- ), a student of Professor Cope- 
land, took up the work and in 1883 a 
‘Synopsis of the Fishes of North America’ 
was completed by Jordan and Gilbert. 
Dr. Gilbert has since been engaged in 
studies of the fishes of Panama, Alaska and 
other regions, and the second and enlarged 
edition of the ‘Synopsis’ was completed 
in 1898 as the ‘Fishes of North and Mid- 
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dle America,’ in collaboration with another 
of the writer’s students, Dr. Barton War- 
ren Evermann. <A ‘Monographic Review 
of the Fishes of Puerto Rico’ was later 
(1900) completed by Dr. Evermann, to- 
gether with numerous minor works. Other 
naturalists whom the writer may be proud 
to claim as students are Charles Leslie Mc- 
Kay (1854-1883), drowned in Bristol Bay, 
Alaska, while engaged in explorations, and 
Charles Henry Bollman, stricken with fever 
in the Okefenokee Swamps in Georgia. 
Still others were Dr. Carl H. Eigenmann, 
the indefatigable investigator of Brazilian 
fishes and of the blind fishes of the caves; 
Dr. Oliver Peebles Jenkins, first explorer 
of the fishes of Hawaii; Dr. Alembert Win- 
throp Brayton, explorer of the streams of 
the Great Smoky Mountains; Dr. Seth Eu- 
gene Meek, explorer of Mexico; John Otter- 
bein Snyder, explorer of Mexico, Japan 
and Hawaii; Edwin Chapin Starks, explor- 
er of Puget Sound and Panama and inves- 
tigator of fish osteology. Still other natu- 
ralists of the coming generation, students 
of the present writer and of his lifelong 
associate, Professor Gilbert, have contrib- 
uted in various degrees to the present fab- 
ric of American ichthyology. Among 
them are Mrs. Rosa Smith Eigenmann, Dr. 
Joseph Swain, Wilbur Wilson Thoburn, 
Frank Cramer, Alvin Seale, Albert Jeffer- 
son Woolman, Philip H. Kirsch, Cloudsley 
Rutter, Robert Edward Snodgrass, James 
Francis Abbott, Arthur W. Greeley, Ed- 
mund Heller, Henry Weed Fowler, and 
Richard Crittenden McGregor. 

Other facts and conclusions of impor- 
tance have been contributed by various per- 
sons with whom ichthyology has been an 
incident rather than a matter of central im- 
portance. 

As students of the extinct fishes, follow- 
ing the monumental work of Louis Agas- 
siz, some of the notable names are those 
of Pander, Asmuss, Heckel, Hugh Miller 
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and R. H. Traquair. An indispensable 
‘Handbuch der Palaeontologie’ is that of 
Karl A. Zittel (1890), in which the knowl- 
edge of fossil fish is brought up to a recent 
date. The most valuable general work is 
the ‘Catalogue of the Fossil Fishes in the 
British Museum,’ in four volumes, by Dr. 
Arthur Smith Woodward, a most worthy 
companion of Giinther’s ‘ Catalogue’ of 
the living fishes, and still more modern in 
the taxonomy and views of relationships. 
Important contributions are those of Hux- 
ley, F. MeCoy, van den Marck, de Kon- 
inck, Davis, Nicholson, Charlesworth, Sir 
Philip Egerton, Riectet, Kner, von Meyer, 
Hasse, Thiolliére, Jaekel, Rohon, Sauvage, 
Stolieza, Lawley, Molin, Gibbes, Probst, 
Karpinsky, Kipryanoff and many others. 

In America, Dr. John Strong Newberry 
has studied the fossil fishes of Ohio. Pro- 
fessor Edward W. Claypole has worked 
largely in the same region. Edward 
Drinker Cope and Dr. Joseph Leidy have 
added to our knowledge of the Eocene and 
Cretaceous fishes of the Rocky Mountains. 
Numerous recent papers of great value have 
been published by Dr. Bashford Dean, of 
Columbia University, and Dr. Charles R. 
Eastman, of Harvard. Other important 
records are due to Orestes St. John, A. H. 
Worthen, Charles D. Walcott and the Red- 
fields, father and son. 

Still more difficult of enumeration is the 
long list of those who have studied the 
anatomy of fishes, usually in connection 
with the comparative anatomy or develop- 
ment of other animals. Preeminent among 
these are Karl Ernst von Baer, Cuvier, 
Goffrey St. Hilaire, Louis Agassiz, Johan- 
nes Miiller, Carl Vogt, Carl Gegenbaur, 
Meckel, William Kitchen Parker, Francis 
M. Balfour, Thomas Henry Huxley, H. 
Rathke, Richard Owen, Kowalevsky, H. 
Stannius, Joseph Hyrtl, Gill, Boulenger 
and Bashford Dean. Other names of high 
authority are those of Wilhelm His, K6l- 
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liker, Bakker, Rosenthal, Gottsche, Mik- 
lucho, Macleay, Weber, Hasse, Retzius, 
Owsjannikow, H. Miiller, Stieda, Mareusen 
and Ryder. 

Besides all this, there has risen, especial- 
ly in the United States, Great Britain, 
Norway, Canada and Australia, a vast lit- 
erature of commercial fisheries, fish culture 
and angling, the chief workers in which 
fields we may not here enumerate even by 
name. 


JOINT MEETINGS OF THE GEOLOGICAL 
SOCIETY OF AMERICA, SECTION BE, 
AND THE NATIONAL GEO- 
GRAPHIC SOCIETY.* 

The Geology of the Pittsburgh District: I. 

C. WHITE. 

The Appalachian coal field begins near 
the northern line of Pennsylvania, and ex- 
tends in a canoe-shaped trough 900 miles 
southwestward, ending in western Ala- 
bama. Pittsburgh is situated near the cen- 
ter of the northern end of this great basin, 
and has, therefore, easy access to all of the 
coal formations. 

To one of these beds, the great Pitts- 
burgh seam, which overlooks the city from 
an elevation of 350 feet, and extends up 
the Monongahela for 200 miles, the indus- 
trial supremacy of the region is largely 
due. 

Several years ago the gifted Blaine pre- 
dicted that the Pittsburgh district would 
in time become the manufacturing center 
of the world because of its command of 
cheap fuel. This prophecy has become a 
reality within less than a decade of its ut- 
terance. 

The Monongahela formation, of which 
the Pittsburgh coal is the basal member, 
eaps all the hills around the city and 
stretches away to the south up the river 
which gave the beds a name, to be in turn 
covered up by the Dunkard formation at 

* Pittsburgh, Pa., July 1 to 3, 1902. 
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the summit of the Carboniferous column 
and probably of Permian age. The city 
itself is located mostly on the Conamaugh 
formation or the old Barren Series ef Rod- 
gers, the central red beds of which crop 
along all the railroads which enter the city 
and give no end of trouble from landslides, 
slips and eaves. These red beds enclose 
one of the most interesting deposits of the 
entire Carboniferous column, viz., the 
Ames or Crinoidal limestone. It marks 
the end of marine life in the Carboniferous 
waters of the Appalachian field, and is a 
most important ‘key’ rock. Coming as it 
does 300 feet below the Pittsburgh coal 
bed, and at an equal interval above the 
Upper Freeport seam, it has been traced 
from central West Virginia around through 
western Pennsylvania, across Ohio, and 
back into southern West Virginia near 
Huntington. 

Within easy access from Pittsburgh the 
geologist may see all of the Carboniferous, 
and on the erest of the great Chestnut 
Ridge arch above Connellsville get a peep 
deep down into the Devonian. 

This, however, has been given in the dia- 
gram before you, which represents the 
rocks under Pittsburgh as revealed in the 
deepest oil boring ever made in America, 
and, with one exception, the deepest in the 
world. This record we owe to the intelli- 
gent interest in pure science of Mr. W. J. 
Young, of Pittsburgh, now at the head of 
the great producing interests of the 
Standard Oil Co. At an expense of many 
thousands of dollars Mr. Young drilled 
this well near West Elizabeth, Pa., to a 
depth of 5,575 feet, and gave to Professor 
Hallock, of Columbia University, the op- 
portunity to make his important contribu- 
tions to earth temperatures. This is but one 
of numerous examples of encouragement to 
pure science given by the officers and agents 
of that much-abused organization. 


SCIENCE. 


259 


But interesting as are the stratified rocks 
of the remote past in the Pittsburgh region, 
the surface deposits tell for many a still 
more attractive story. The clays, silts, 
sands, gravels and cobbles which rest upon 
the ancient river bottoms, and mantle up 
the slopes to 300 feet above the present 
streams, unfold a most interesting history. 
They reveal a river during Tertiary time 
flowing with its bed immediately under the 
site of the Carnegie Institute, 200 feet 
above the present streams, descending with 
gentle fall (only one third the rate of the 
present rivers), and at Beaver, instead of 
turning southward down the Ohio, keeping 
northward and joining the St. Lawrence 
system in the region of Lake Erie. 

Then in Quaternary time, this north- 
ward-flowing river was met by a great mass 
of southward-moving ice and other glacial 
débris which effectually impounded the 
Allegheny and Monongahela drainage, and 
caused their waters to intermingle across 
the East Liberty valley, and finally to cut 
a new pathway to the sea along what is 
now the Ohio River. This great inland 
lake is marked by a series of deposits of 
clay, sand, boulders and other transported 
materials upon all except steep surfaces up 
to a little more than 1,000 feet above tide 
over the entire basin of the two rivers. 
Mr. Campbell, of the U. 8. Geological Sur- 
vey, has recognized the character of these 
upland deposits as having been made in 
a lake-like body of water, but has erro- 
neously referred them to a local ice dam. 
The one great dam which we know existed 
just north from Beaver will explain all the 
phenomena. 


The Lower Carboniferous of the Appala- 
chian Basin: J. J. STEVENSON. (Read 
by title.) 

In this paper a description is given of 
the several divisions of the Lower Car- 
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boniferous as they exist in the Appalachian 
basin; the effort is made to determine the 
boundary between Devonian and Car 
boniferous and to ascertain the changes in 
physical geography during the period. 


A New Meteorite from Algoma, Kewaunee 
County, Wisconsin: WitLiAM HERBERT 
Hoses. 

The Algoma meteorite, which was plow- 
ed up near Algoma, Wis., in 1887, was rec- 
ognized in March of the present year as a 
true meteorite. It is almost unique among 
meteorites because of its peculiar shape and 
surface markings. Whereas most meteor- 
ites are quite irregular in form, this me- 
teorite is in the shape of a thin shield, or 
disk, with convex and concave sides. Con- 
trary to common notions it is quite clear 
that this body, when it entered the atmos- 
phere of the earth, presented its convex 
surface to the front, and was in part by the 
erosion of the air given its present form, 
and its convex surface was deeply eroded. 
From a central, smooth, elliptical area upon 
the front, radial and slightly spiral groov- 
ings proceed to the circumference of the 
meteorite. It seems clear that these groov- 
ings and ridges are the result of fusion 
and erosion by the compressed air, the 
dead-air area in front of the center pre- 
venting a similar grooving there. 

Although not generally appreciated, it 
appears that there have been other disk- 
like meteorites, and from the principles of 
mechanics it is clear that they, like the 
Algoma meteorite, must have moved 
through the atmosphere with their broad 
side on. 

The Algoma meteorite shows well the 
Widmanstatten figures produced by etch- 
ing, and also numerous crystals of schreib- 
ersite. 


The Meteorites of Northwestern Kansas. 
OLIVER C. FARRINGTON. 
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Of the thirteen meteorites known from 
Kansas, six have been found within an 
area 115 miles long by 85 miles broad in 
the northwestern part of the State. As 
these all resemble each other in outward 
appearance the question has been raised as 
to whether they belong to a single fall. In 
deciding the question the probable course 
of a meteor and the structure and compo- 
sition of the meteorites should be dis- 
cussed. It is shown that the probable 
course of the meteor would have been from 
southeast to northwest, and not from south- 
west to northeast as would be required if 
the meteorites belonged to a single fall. As 
regards structure and composition, three of 
the meteorites have been studied, while the 
other three have not. Results of studies of 
two of the latter, Long Island and Frank- 
linville, are given and the Long Island me- 
teorite shown to be, in several respects, re- 
markable. The conclusion is reached that 
two of the meteorites may belong to one 
fall but that the others are single individ- 
ual falls. 

The Mohokea Caldera on Hawai: C. H. 

HircHcock. 

The eruptions from Mauna Loa upon the 
southwest side are different from those 
upon the northeast, chiefly in being of the 
explosive type. The new map of Hawaii 
develops the interesting facts of the exist- 
ence of an immense depression analogous 
to a caldera a few miles back from Punn- 
luu. It is of larger dimensions than the 
celebrated calderas of Mauna Loa and 
Kilauea. 


Ellipsoidal Structure in the pre-Cambrian 
Basic and Intermediate Rocks of the 
Lake Superior Region: J. Morgan 
CLEMENTs. 

The greenstones of pre-Cambrian age in 
the Lake Superior region have very com- 
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monly developed in them a structure which, » 


since the masses separated by this struc- 
ture are ellipsoidal, is designated ‘ ellip- 
soidal’ strueture. This structure was de- 
scribed and illustrated by means of lantern 
slides. 

A review of the ideas held by various 
observers concerning the origin of this 
structure was given, and the conclusion was 
reached that the ‘ ellipsoidal’ was an orig- 
inal structure due to the breaking up of 
a viscous lava while it was being extruded. 
The structure is of widespread occurrence, 
especially in the greenstones of the Lake 
Superior region. 

The desirability of using the term ‘ ellip- 
soidal’ instead of ‘ spheroidal’ in referring 
to this strueture is urged in view of the 
fact that it is an original structure, and 
that the bodies formed by this structure are 
ellipsoidal, whereas the spheroidal struc- 
ture in the rocks is of secondary nature 
and is due to exfoliation caused by weather- 
ing. 


Vermilion District of Minnesota: J. Mor- 

GAN CLEMENTS. 

The Vermilion district occurs in north- 
eastern Minnesota, extending from Vermil- 
ion lake, N. 70° E., to Gunflint lake on 
the international boundary. As described 
the district is about eighty miles long by 
ten miles wide. The area surveyed com- 
prises nearly 1,000 square miles. The 
stratigraphie succession is as follows, given 
in descending order: 


(Unconformity). 
Keweenawan............ Great Gabbro and Lo- 
gan sills. 
(Unconformity). 


Upper Huronian) 

(Animikie series). | Upper slate formation. 
Confined to eastern end i Gunflint formation 
of district............ (iron-bearing) . 

(Unconformity) . 
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r Intrusives. 

Knife slates. 

Lower Huronian iron- 
bearing formation. 

_ Ogishke conglomerate. 


Lower Huronian...... 


(Unconformity ). 
f Intrusive granites, por- 
phyries and _ green- 
Archean (Vermilion stones. 


(iron-bearing) . 
| Ely greenstone. 


The structure is complex. The Vermil- 
ion district is broadly a great complex 
synclinorium bounded. on the north by the 
Archean granite, and on the south by the 
Huronian granite, Keweenawan gabbro, 
with the Upper Huronian slates coming in 
for a short distance. The ores are high- 
grade hematites, averaging 63 per cent. of 
iron and .05 per cent. of phosphorus, and 
they are found in structural basins. Since 
this district began to ship ore in 1884, it 
has sent out some 17,000,000 tons of ore, 
and the greater part of this came to Pitts- 
burgh. 

As regards the origin of the iron, it ap- 
pears to come first from preexisting rocks, 
and then it is deposited to form the sedi- 
mentary iron-bearing formations. In the 
ease of the Archean Soudan, the most eco- 
nomically important iron-bearing forma- 
tion of this region, the iron comes from the 
Archean greenstone (basic and intermedi- 
ate intrusives and voleanics). Later, after 
the folding, the iron is leached from the 
iron-bearing formation chiefly, and after 
being carried down by descending meteoric 
waters is precipitated as the oxide in places 
favorable for its accumulation, thus form- 
ing the ore deposits. 


The Pacific Mountain System of British 
Columbia and Alaska: ArtHur C. 
SPENCER. 

The author brought together and at- 
tempted to interpret the existing descrip- 
tions of the physiography of the coastwise 
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mountains of British Columbia and Alas- 
ka. The term Pacific Mountains, which 
was used by Powell as a designation for 
the westernmost ranges of the United 
States, was extended to apply to the moun- 
tain ranges contiguous to the Pacific Ocean 
from Lower California to the Alaskan 
peninsula. 

North of the United States the moun- 
tains are generally flat-topped and their 
uniform summits are considered to repre- 
sent uplifted peneplains. Back of them 
the plateaus of the interior are of similar 
origin. Reasoning from the antecedent 
character of the rivers which head in the 
inland plateau, and eross the coastal 
mountain belts, and also from local mer- 
ging of interior and mountain plateaus, it 
was shown that the peneplains of the vari- 
ous regions can be correlated. A great sea- 
ward-sloping surface of erosion was pro- 
dueed in Eocene time, and upon it the pre- 
cursors of the present drainage systems 
were developed. Since the completion of 
this peneplain, all of the existing moun- 
tains have been formed, mainly by differ- 
ential uplift attendant upon the general 
elevation of northwestern North America. 


Development of the Southeastern Missouri 
Lowlands: C. F. Marsut. (Abstract 
read by W. M. Davis.) 

The lowland region of southeastern Mis- 
souri consists of two broad belts of flat 
lowland with a discontinuous ridge between 
them. One of the lowland belts is an aban- 
doned valley of the Mississippi river, the 
other is the valley of the Ohio. The Mis- 
sissippi river has gained its existing valley 
by two successive changes, abandoning 
first about 200 miles of its original valley, 
and later about twenty more. It was led 
to abandon its valley beeause of a shorter 
and steeper course having been offered it 
by the Ohio. The Ohio drainage first cap- 
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tured some of the small tributaries of the 
Mississippi and later the Mississippi turned 
itself into these valleys in succession by 
sapping the ridge between. Since the eap- 
ture of the Mississippi, several of the small- 
er rivers of the region have abandoned their 
older valleys. 


Note.—The above papers were presented 
through the Geological Society of America, and 
for more complete accounts of the same see Bul- 
letin G. 8. A., Vol. XIII, 1902. 


The following papers were offered di- 
rectly to Section E: 


The International Geographic Congress of 
1904 under the Auspices of the National 
Geographic Society: GrLBeErtT H. Gros- 
VENOR. (Read by title.) 


Possible Effects of the Glacial Period upon 
the Land Levels of Central Asia: G. 
FREDERICK WRIGHT. 

That northern and central Asia has ex- 
perienced an extensive subsidence in recent 
geological time is proved by a variety of 
evidence : 

1. Stadling reports gravel terraces con- 
taining fresh pieces of wood several miles 
back from the lower part of the Lena river, 
650 feet above it. In some eases these ter- 
races contain the bones of the mastodon 
and are resting upon solid ice. 

2. On the south shore of the Black sea 
at Trebizond and Samsun, and upon the 
north shore around the Crimea, there are 
fresh gravels which are evidently beach de- 
posits, hanging upon the sides of cliffs, 
indicating a recent subsidenee of that whole 
region to the extent certainly of 750 feet. 

3. In the Dariel pass, on the north side 
of the Caucasus mountains, a few miles 
above Vladikavkas, there are extensive re- 
cent water deposits, with the finer material 
at the bottom and the coarser material at 
the top, which could have accumulated only 
when the gradient of the incline was very 
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much less than it is now. These accumula- 
tions are sometimes more than 200 feet 
thick, and are beyond the reach of any 
glaciers which ever extended down the 
north side of the range. While these do 
not indieate a depression below the surface 
of the ocean, they do necessitate a depres- 
sion to the south such as would change the 
relative level of the valley occupied by the 
upper part of the Terek river. 

4. The existence of arctic seal (Phoca 
annelate) in Lake Baikal is best explained 
on the theory of a recent depression, per- 
mitting the sea to extend inwards to all 
the points now marked by that level. The 
lake is 1,561 feet above the sea, and fully 
2,000 miles distant as the river runs. The 
presence of the seal in the lake is readily 
explained by this supposition of a recent 
subsidence of the region, but is not satis- 
factorily explained by. any other theory. 
Reaching the enclosure while it was an arm 
of the sea, the seal would find a favorable 
habitat, and when, on re-elevation of the 
land, the basin became. cut off from direct 
communication with the sea, the water 
would still be salt, and would grow fresh 
so gradually that the species could adjust 
itself to the slowly changing conditions and 
remain a permanent inhabitant. The same 
seal is also found in the Caspian sea, and 
was formerly found in the Aral sea. 

5. The distribution of the loess around 
the base of the Alatau and other immense 
mountain masses of central Asia is such as 
to indicate a temporary water level from 
2,500 to 3,000 feet higher than now. What- 
ever may have been the ultimate origin of 
this peeuliar soil, its distribution in north- 
ern China, in Turkestan, about the base of 
Mount Ararat, at the southern base of the 
Caucasus mountains, and over the plains 
of southern Russia, is unaccountable except 
by the assistance of water action; while 
the oceurrenee of the bones of post-Pliocene 
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animals and the remains of man under- 
neath it, both in Russia and in Siberia, to- 
gether with the small amount of erosion 
that has taken place in it, indicates that 
the change of level was approximately con- 
temporaneous with the glacial period both 
in America and in northwestern Europe. 

The result of observations in eastern 
Mongolia, Manchuria, Transbaikalia, and 
along the base of the Tian Shan range in 
Turkestan was to show that, during the 
glacial period, there was no extension of 
ice anywhere in Asia south of the sixtieth 
degree of latitude at all corresponding to 
that in America and in Europe; therefore, 
the weight of ice could not explain the de- 
pression of the Asiatic continent. 

But the removal of 6,000,000 eubie miles 
of water from the ocean bed to form the 
glaciers of Europe and America, which 
would be equal to 24,000,000,000,000,000 
tons, would naturally so disturb the bal- 
anee of forces that a continental mass like 
Asia, with mountains rising from 25,000 to 
30,000 feet above the sea, would sink down 
by its own weight. 


Recent. Geology of the Jordan Valley: 

G. FREDERICK WRIGHT. 

‘West of the Jordan the descent from 
Jerusalem to Jericho is something more 
than 3,000 feet in about fifteen miles, and 
the underlying rock is all Cretaceous, the 
strata dipping to the east even more rapidly 
than the road deseends. A fault of some 
4,000 to 5,000 feet occurs along the Jordan 
valley, so that the abrupt wall which forms 
the western face of the mountains of Moab 
has at its base Nubian sandstone strata 
which underlie the Cretaceous, the Creta- 
ceous rocks appearing near the summit, 
where the elevation is about 4,000 feet 
above the Dead sea, or nearly the same as 
that of Jerusalem and the surrounding 
hills of Judea. 
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Approximately the grand movements 
producing this fault may be fixed as be- 
ginning in the Middle Tertiary period, 
since Lower Tertiary rocks, consisting of 
nummulitie limestone, are found on Mounts 
Carmel, Ebal and Gerizim, and on some of 
the heights in the vicinity of Jerusalem 
and to the south of Hebron. 

The extensive post-Tertiary deposits of 
silt extend as high as 750 feet above the 
Dead sea, showing that up to a recent time 
the water was 750 feet higher than now, 
producing a lake several times larger than 
the Dead sea, and extending southward 
about forty miles beyond the Dead sea, in 
which were deposited hundreds of feet of 
fine sediment where side streams came in, 
and one hundred feet or more over the en- 
tire valley. In the wady Zuweiya, where 
it enters the depression near the south end 
of the Dead sea, one can see the fine 
lamine of this sediment as it has gradually 
accumulated to a depth of between 200 and 
300 feet just below the 750-foot line, and 
where it has been exposed by subsequent 
erosion. 

The Jordan valley throughout all its 
lower portion occupies a narrow gorge 
which it has cut out of this sedimentary 
deposit. The river is constantly under- 
mining its banks, now on one side and now 
on another, leaving, pretty generally, per- 
pendicular walls of the sedimentary depos- 
its separated from the river by a flood- 
plain of varying width, averaging about a 
quarter of a mile. As a consequence the 
river is extremely muddy as it enters the 
Dead sea. 

Notwithstanding the vigor of these ero- 
sive agencies only a relatively small por- 
tion of the sediment has been washed away, 
and the Dead sea is still unfilled, which 
is a witness to the recentness of its forma- 
tion. The drainage basin of the Jordan 
valley is more than 10,000 square miles in 
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extent; while the immediate valley itself is 
scarcely one fifteenth as large. All the 
wash of this large drainage area finally 
lodges in the valley. 

If we estimate the rate of erosion in the 
drainage basin of the Jordan at one foot 
in 2,000 years, the age of the Jordan fault 
must be reckoned in tens of thousands of 
years, rather than in hundreds of thou- 
sands; thus confirming the shorter geolog- 
ical chronology of the physicists. 


History of the Discoveries and Discussions 
Concerning the Glacial Terraces in the 
Upper Ohio and its Tributaries: G. 
FREDERICK WRIGHT. 


Submerged Valleys in Sandusky Bay: E. 

L. MOSELEY. 

Tilting of the earth’s crust is causing a 
depression of the land at the southwest ex- 
tremity of Lake Erie as compared with the 
outlet at Buffalo. The effect of this is 
shown in the vicinity of Sandusky by the 
extension of the water over the low ground 
as evidenced by surveys, submerged 
stumps, slack water in the lower course of 
all the streams and submerged stalagmites 
in the caves of Put-in bay. It is also 
shown by the fact that from the mouth of 
each stream entering Sandusky bay a val- 
ley now filled with mud can be traced out 
through the bay. These valleys show a rise 
of the water of at least forty feet. 


Some Geological Notes in Honduras, Cen- 
tral America: J. Francis PatcH-Le 
Baron. (Read by title.) 

The main geological features of Hondu- 
ras are voleanic, but of a former age. These 
features are more pronounced on the Pacific 
slope, but there are at present no live vol- 
canoes in the Republic. 

The greater part of the stratified forma- 
tions belong to the Permian. The charac- 
teristic country rock in the departments of 
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Olancho, Yoro and Mosquitia is a quartz- 
ose conglomerate, 1,000 feet thick- 
ness. In the vicinity of Tegucigalpa, the 
characteristic section is composed of red 
and green marls nearly a thousand feet 
thick. These are capped with limestones, 
red conglomerates, sandstones and shales, 
very rich in gold and silver. The beds of 
non-fossiliferous limestones in Honduras 
are immense, and we find the old sea basins 
in many places 3,000 feet above present sea- 
level. 

Granite and syenite occur on the coast 
west of Trujillo, and basalts and lavas are 
found all over the country in great abund- 
ance. 

Geological classification is difficult in 
Ilonduras on account of the great mass of 
eruptive rocks which have been greatly 
metamorphosed. 


The Great Canyon of the Euphrates River: 
ELLSworTH HUNTINGTON. 
Although the Euphrates river is known 

by name to every one certain parts of its 

upper course are still almost unexplored. 

One of the least known sections is where 

the river, after the junction of its two larg- 

est branches, flows over great rapids 

through the Taurus mountains in an im- 

mense canyon. 

In 1883 the great German general von 
Moltke floated down this part of the stream 
on a raft of inflated sheepskins manned by 
Kurds, but the rapids are so formidable 
that for over sixty years no other Euro- 
peans visited the region. In the spring of 
1901 Professor T. H. Norton, U. S. Consul 
at Harput, Turkey, and the writer made 
the same journey, using a raft of inflated 
sheepskins manned by Armenian fishermen. 
For the first hundred miles no great diffi- 
culties were met, although at one place the 
Kurds threatened the party with their 
guns, because the strangers floated past the 
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place where a Kurdish lord had the right 
of ferriage. In another place a crowd of 
Turkish villagers stoned the raft because 
the Armenian fishermen had no fish to sell. 
In both cases the natives refrained from 
further violence out of respect for the fact 
that the travelers wore hats and so must 
be men of consequence. 

Two small canyons were traversed, the 
second of which, nearly 2,000 feet deep, 
was the picturesque home of large herds of 
ibex. Below this is a holy mountain, with 
several shrines, at one of which rises an 
immense square altar of rough stone, all 
covered with the gore of the numerous 
goats and sheep which are here offered in 
sacrifice by both Christian Armenians and 
Mohammedan Turks. 

The main canyon is cleft through the 
mountains to a depth of from 2,000 to 
5,000 feet, and the contracted stream 
thunders over rapid after rapid between 
towering walls of frowning basalt or cas- 
tellated buff limestone. In many ways it 
resembles the grand canyon of the Colo- 
rado, with its exceedingly swift current ob- 
structed here and there by fans of detritus 
brought. in from the sides, its steep walls of 
naked rocks and its raging rapids. In 
some places the main stream has cut its 
gorge so fast that the smaller tributaries 
could not keep pace with it, and so fall 
over the walls into the river in a series of 
cascades. All these facts and many others 
show that the Euphrates is very young 
geologically. 

The real difficulties of the voyage began 
in the great canyon. At the first big rapid 
a whole day was spent in making a portage 
of two miles, involving a climb of 1,200 
feet over an almost impassable road; in an- 
other place, while the raft was being let 
down past a rapid with ropes, a raft of 
logs floated by, on which were two almost 
nude Kurds, with tridents for paddles and 
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strings of dried gourds around their waists 
for preservers. 

The difficulties beeame greater and great- 
er as the party floated swiftly into the wild- 
er parts of the canyon, where rapids were 
shot far larger than those where portages 
had been made a day or two earlier. The 
raftsmen’s nerves were so completely un- 
strung one night that they dared neither 
shoot the rapids, nor climb the mountain 
side to get help from the Kurds in making 
a portage. Next day, the wildest of all the 
rapids was reached. The raftsmen dared 
not shoot it, and a portage was out of the 
question, so the Americans decided to 
shoot it alone, in spite of the entreaties of 
the servants, who fell on their knees, and, 
with tears in their eyes, begged the for- 
eigners not to go to certain death. The 
raft shot into the rapids over a long 
smooth, tilting sheet of water; there was a 
wild exhilarating slide, and the great 
waves broke over the explorers, time and 
time again wetting them through to the 
skin; the raft whirled round and round. 
Soon the danger was passed, and the raft 
safely moored. The journey lasted seven 
days because of the numerous portages, 
although the actual time oeeupied in float- 
ing on the river was but thirty-seven hours. 

The youthfulness of the deeper part of 
the canyon seems to be due to a recent re- 
vival of deformation, which has caused the 
streams to incise deep, steep-sided, V- 
shaped, young valleys in the bottoms of 
broad, U-shaped, older valleys. 


Systematic Geography: W. M. Davis. 
Observations of geographical matters by 
travelers and explorers are usually incom- 
plete in one respect or another, largely be- 
cause there is no maturely developed and 
generally accepted scheme of systematic 
geographical classifications, by which the 
relation of the whole of the subject to its 
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parts is cohcisely indieated. The facts of 
inorganic environment on the one hand 
(physiography) and of environed organ- 
isms on the other (ontography), which con- 
stitute, when studied in their mutual rela- 
tions, the subject matter of geography 
proper, can only be appreciated after care- 
ful analysis and arrangement. Geography 
may be given a regional aspect when the 
features of a single region are considered; 
but complete regional deseription implies 
a previous understanding of general sys- 
tematie geography; for otherwise, regional 
facts cannot be recognized as examples of 
the large classes of facts in which they 
fall. Systematic geography is therefore a 
fundamental study. The author outlined 
the chief subdivisions of its two parts, 
physiography and ontography, and dis- 
cussed the order in which the relations be- 
tween them should be considered. 


Some Topographic Features in the South- 
ern Appalachians: J. A. HOLMEs. 


The Petrographic Province of Neponset 
Valley, Boston, Massachusetts: F. Bas- 
com. (Read by title.) 


The Occurrence of Liquid Petroleum Her- 
metically Enclosed with Quartz Crystals, 
from Alabama: F. L. Stewart. 


Restoration of Embolophorus dollovianus: 
E. C. Case. (Read by title.) 


Synopsis of the Missourian and Permo- 
Carboniferous Fish Fauna of Kansas 
and Nebraska: C. R. Eastman and E. 
H. Barpour. 

The majority of Upper Carboniferous 
fish remains from Nebraska are from the 
Atchison shales in the southeastern part of 
the State, and consist almost exclusively of 
Elasmobranchs. Some of these are inti- 
mately related to those of older horizons 
from the region east of the Mississippi, in- 
cluding even the Chester limestone, and a 
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lesser number are suggestive of a Permian 
aspect. Only a few species occuf in the 
Permo-Carboniferous of Nebraska, and at 
least one of them is identical with a Per- 
mian species from the Red Beds of Texas. 
The Upper Coal Measure fish fauna of 
Kansas is slightly more varied than that 
of Nebraska, Dipnoans and Crossoptery- 
cians being represented besides Elasmo- 
branehs. Altogether, more than twenty 
species of fish remains are known from this 


region. 


Phylogeny of the Cestraciont Group of 

Sharks: C. R. EASTMAN. 

The family of Cestraciont sharks has 
had a continuous existence since the De- 
vonian, a range which is paralleled among 
fishes only by the Ceratodus group of Dip- 
noans. Some of the Devonian and Car- 
boniferous forms (Protodus, Campodus, 
Edestus, Helicoprion, éte.) were remark- 
able for their great development of sym- 
physial teeth, which became coiled without 
being shed, but none of these specialized 
genera are known to have survived the 
Paleozoic. This family probably gave rise 
to the Coechliodonts with inrolled crushing 
teeth in the Middle Paleozoic, and to the 
modern ray type during the Mesozoic. The 
existing Port Jackson shark is the sole sur- 
vivor of the generalized Cestraciont stem, 
and special importance is attached to a 
study of its embryological phases. 


On a Complete Skeleton of a New Creta- 
cean Plesiosaur, Illustrated from Photo- 
graphs from Mounted Skeletons: S. W. 
WILLISTON. 


The Bacubirito Meteorite: H. A. Warp. 
Bacubirito is a small but very old min- 
ing town situated on the Rio Sinaloa in 
latitude 26° and in west longitude 107°. 
The elevation above sea-level is some 2,000 
feet. The.meteorite is seven miles nearly 
due south from there, near the hamlet call- 
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ed Palmar de la Sepulveda. It was struck 
by the plow of Crescencio Aguilar in the 
summer of 1871. He soon uncovered 
enough of its bright surface to satisfy 
himself that he had found a silver mine! 
Its surrounding is now a cornfield, with a 
black vegetable soil of some two yards in 
thickness. In this soil we found the great 
meteorite deeply imbedded. Its surface 
was but a little below the surface of the 
ground. 

The general form of the mass seen from 
the side was that of one ramus of a huge 
jaw. The surface was entirely covered 
with ‘ pittings,’ very regular in size, and 
about two to three inches across, shallow, 
but with well-defined walls. There were 
no areas which showed the devastation of 
deep rust; a fact due both to the dryness 
of the soil and to the large alloy of nickel 
in the iron. On one side there was a deep 
erack, running horizontally through half 
the length of the mass. At one end this 
erack was too narrow to insert a knife 
blade, at the other end it was nearly three 
inches wide. Over the area the vegetable 
soil was from three to four feet deep, while 
below it was a porphyry rock, common in 
this part of the country, much broken up 
by natural cleavages and decomposed in 
sttu. 

Immediately around the meteorite we 
had dug much lower, leaving the great 
iron mass poised on a pillar or pedestal of 
the undisturbed rock. It needed little me- 
chanical aid to make the mass turn over. 
Looking beneath it we found that its late 
bed was a clean depression crushed into 
the rock, with absolutely no soil between 
it and the mass which had lain above it. 

The extreme measures of Bacubirito, for 
so our meteorite from the first has been 
called, are: 


Thickness .............. 
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The form of the mass is extremely irregu- 
lar, and though measures have been taken 
around the mass at many different points, 
its eubie contents cannot be caleulated with 
more than an approximation to accuracy. 

The five largest meteorites known to sci- 
ence to-day are: 


Bemdego (Brazil)........... tons. 
San Gregoria (Mexico)....... 
Chupaderos (Mexico)........ 15% “ 
Anighito (Greenland)........ 50 
Bacubirito (Mexico)......... 50 ig 


The first three are weights proven on 
scales: the last two are thus far simple 
estimates. 

Whichever meteorite shall, after accu- 
rate calculation, prove to be the heavier, it 
will ever remain of interest that the two 
largest meteorites known to our earth have 
fallen on the North American continent— 
one far toward its northern end, the other 
toward its southern. 


Paleontological Notes: (a) Notes on Gas- 
tropods, (b) Spirifer mucronatus and its 
Derivatives: A. W. GraBau. (Read by 
title. ) 

The following papers were read under 
the auspices of the National Geographical 

Society : 


Scientific Results-of the Recent Eruptions 
in the West Indies: R. T. Hm. 


The Magnetic Disturbances during the 
Time of the Recent Volcanic Eruptions 
in Martinique: L. A. BAUER. 


Atmospheric Phenomena in Connection 
with the Recent Eruptions in the West 
Indies: A. J. Henry. (Read by G. H. 
Grosvenor. ) 

F. P. Guiuiver, 
Secretary, Section E. 
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DR. J. G. COOPER. 

News has been received of the death at 
Hayward, Alameda County, California, of 
Dr. James G. Cooper, at the age of seventy- 
two years, July 19, 1902. Dr. Cooper’s 
services to science have been such (coupled 
with the singular omission of his name and 
his father’s from the chief records of 
American biography) as to render some 
statement of them desirable for a genera- 
tion to whom he was little known. 

James Cooper, an English merchant, set- 
tled in New York shortly after the Revolu- 
tion, accumulated a competency and died 
in 1801, leaving a son, William Cooper, 
born in 1798. At an early age the latter, 
who had inherited the love of nature from 
his mother, Frances Graham, determined 
to devote himself to the study of Natural 
History. At the age of eighteen young 
Cooper became one of the founders of the 
Lyceum of Natural History, now the New 
York Aeademy of Sciences, under the lead 
of Dr. S. L. Mitehill, John Torrey, Daniel 
Barnes and others, and soon became a gen- 
erous contributor to its library and one of 
its officers. In 1821 William Cooper sailed 
for Europe to continue his studies in zool- 
ogy and was elected the first American 
member of the Zoological Society of Lon- 
don. He attended the lectures of Cuvier 
at Paris, and on his return devoted himself 
to ornithology and paleontology. He was 
a friend of Schooleraft, a correspondent 
and colaborer of Lucien Bonaparte, who 
dedicated to him the well-known Falco 
Coopert. His. son, James G. Cooper, was 
born June 19, 1830, and in 1851 graduated 
from the College of Physicians and Sur- 
geons, New York, following it by a two 
years’ course in the city hospitals. In 1853 
he was appointed surgeon to the northern 
division of the Pacific Railroad Survey, at 
the suggestion of Professor S. F. Baird, 
and spent some time at the Smithsonian In- 
stitution, preparing himself for the duties 
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of naturalist as well as medical adviser to 
the party. He was one of the original 
croup of young naturalists which gathered 
around Professor Baird in the early days of 
the institution, who made up the Potomac- 
side Naturalists Club, and whose names are 
classie in the annals of zoology in this coun- 
try. Although never robust, and for much 
of his life in delicate health, he survived all 
the others. Dr. Cooper was assigned to the 
western division of the survey, terminating 
at Puget Sound, under the superintendence 
of Geo. B. MeClellan, of the Engineer 
Corps of the army. Jefferson Davis was 
Secretary of War; the regimental quarter- 
master who supplied the needs of the party 
on the Pacifie coast was U. 8. Grant. Co- 
laborers with Cooper in working up the 
collections were Baird, Torrey, Asa Gray, 
Hayden, George Gibbs, Meek, Le Conte, and 
Dr. Suckley, in cooperation with whom 
Cooper prepared a report on the birds of 
Washington Territory. As usual in those 
days, lie eolleeted in all branches, and made 
a particular study of the meteorology of the 
region. The following year he returned to 
Washington to prepare his report, but was 
soon obliged by lung trouble to return to 
the more favorable climate of the Pacific 
coast. For several years he devoted him- 
self to making collections on the Pacific 
coast, much of the time at his private cost. 
During the latter part of the Civil War he 
was surgeon in the 2d Cavalry, California 
Volunteers, and served until the regiment 
was mustered out. In 1865 and 1866 he 
was naturalist to the Geological Survey of 
California, under Whitney, and his report 
on the birds of the state, after the close of 
the Survey, edited by Professor Baird, was 
published by Professor Whitney at the per- 
sonal eost of the latter, though in form as 
one of the ‘Reports of the State Geological 
Survey.’ In 1866, Cooper married Miss 
Rosa M. Wells, and continued in the prac- 
tice of his profession until the failure of 
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his health in 1871, after which his work, 
though often interrupted, was still pursued 
as his strength permitted. He was long as- 
sociated with the California Academy of 
Sciences, and also with the State Mining 
Bureau. Much of Dr. Cooper’s early work 
was of great help and importance in devel- 
oping knowledgeof the fauna, floraand geol- 
ogy of the Pacific coast. Ornithology knows 
him as a valuable contributor, and his most 
extensive works were on that branch of 
science. Later he published many papers 
on the mollusks of the coast, and the number 
of titles in this line of research mounts up 
to forty-three. Many of the younger stu- 
dents of zoology on the Pacific coast have 
testified to their appreciation of his help in 
guiding and promoting their studies. The 
Cooper Ornithological Club of California 
was named in his honor, and the first num- 
ber of its Bulletin contains a sketch of his 
life, up to 1899, and a portrait. To this 
summary we are indebted for many of the 
above facts. Dr. Cooper was tall and slen- 
der, rather reserved in manner, and his 
physical activity was held in check by ill 
health during much of his life, while for 
years he was dependent upon his medical 
practice for support. But in spite of these 
handicaps his work on the Pacific coast has 
been of primary importance, and by his 
death passes away the last member of a 
group of men to whom American zoology is 
permanently indebted. 
Wo. H. DAL. 


SCIENTIFIC BOOKS. 

The Principles of Inorganic Chemistry: Wi- 
HELM OstwaLp. Translated with the Au- 
thor’s Sanction by ALexANpeR Frvp.ay. 
London, Macmillan & Co. 1902. 8vo. Pp. 
xxvii+785. 

Professor Ostwald has played a most promi- 
nent part in the promulgation of modern phys- 
ical chemistry. His pen has been so wonder- 
fully prolific that astonishment is felt that he 
is able to produce so many books of large size 
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while he is at the same time performing la- 
borious investigations, editing the Zeitschrift 
fiir Physikalische Chemie, and doing the large 
amount of teaching that falls to his lot. 

The work under consideration appeared in 
Germany about two years ago, and the recent 
appearance of a good translation of it is to be 
heartily welcomed, for in many respects this 
is a noteworthy and useful book. The English 
edition does credit to the publishers in being 
a handsome book, which, as it happens, is more 
attractive than the German one. 

We have here an attempt to introduce a 
good deal of physical chemistry into the teach- 
ing of elementary inorganic chemistry. While 
this aim is a praiseworthy one, to some extent 
at least it appears to the reviewer that Profess- 
or Ostwald has gone somewhat too far in this 
direction. The book seems to be too difficult 
for any but mature and highly talented begin- 
ners. However, for chemical students of con- 
siderable experience, and in fact for a very 
large number of chemical readers the work 
will undoubtedly be valuable, for it contains 
clear and simple explanations of the points 
of physics that every educated chemist should 
know. Many physical matters are treated in 
a very interesting and suggestive way. 

So much has been said in praise of the book 
that a few adverse criticisms may be allowed. 
In the first place, one important reason why 
the work would be difficult for a beginner is 
the fact that the author, while admitting that 
the atomic hypothesis is ef great value for the 
purposes of instruction and investigation, 
avoids the use of this and of the molecular hy- 
pothesis as far as ‘the present usage of lan- 
guage will permit.’ His reason for so doing 
is that these are hypotheses, not realities. If 


' he were consistent he would not use the ionic 


hypothesis, but he employs the latter to the last 
degree, and even occasionally alludes to ions 
in solid substances. The question may well 
be asked, can ions be assumed to exist without 
the assumption that atoms and molecules 
exist? The attitude of certain physicists in 
abandoning the atomic and molecular theories 
must appear absurd to chemists until some- 
thing better is brought forward to replace 
those theories, for, what could an organic 
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chemist do, for example, if he gave up atoms 
and molecules? 

Another fault of the book is the occurrence 
of too many inaccurate statements. The 
translator says that the mistakes that had 
crept into the German edition have been, as 
far as possible, corrected; but still many re- 
main that have been noticed, and it may be in- 
ferred that there are others which the reviewer 
was not wise or diligent enough to detect. A 
few examples will suffice to show the character 
of the errors. 

The statements in regard to the amounts of 
carbon in iron and steel are contradictory and 
incorrect (pp. 563, 564, 585). The erroneous 
statement is made that sulphur can be readily 
removed with carbon and silicon in the ordi- 
nary Bessemer process (p. 585). Tale, which 
contains water, is given as an example of an 
anhydrous silicate of magnesium (p. 537). It 
is stated that the most frequent types of the 
double salts of antimony trichloride and tri- 
iodide are M,SbCl, and MSbI, (p. 700), 
whereas these are rather rare types in both 
eases. Lead tetracetate, which is white, is 
called yellow (p. 652). 

The translator’s work has been very well 
done. One typographical error, which is not 
copied from the original, is noticed (p. 463) 
where 42,400 c.c. instead of 22,400 c.c. are giv- 
en, which makes the volume of gas produced 
by the explosion of gunpowder altogether too 
large. In the table showing the periodic ar- 
rangement of the elements the translator has 
corrected the atomic weights of krypton and 
xenon, according to recent determinations, 
from 45 and 65 to 82 and 128, but, curiously 
enough, he has left the new numbers in the 
old places instead of putting them in the 
places called for by their magnitudes. The 
translator has introduced some curious names 
for ions, such as potassion, lithion, triferrion, 
earbanion, sulphanion, ete. As long as these 
are self-explanatory there can be no serious 
objection to them, but without having master- 
ed the nomenclature one might be in doubt 
whether the last, ‘sulphanion,’ referred to the 
sulphide, sulphite or sulphate ion. 

H. L. WEtts. 
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NEW TEXT-BOOKS IN PHYSICS. 


Physics for High School Students. By Henry 


S. Caruart and Horatio N. CHUTE. Bos- 

ton, Allyn & Bacon. 1902. | 

Physics; a Text-Book for Secondary ‘Schools. 
By Frepertck State. New York, The Mac- 
millan Company. 1902. 

Principles of Physics. By Franx M. Gmtuey. 
Boston, Allyn & Bacon. 1901. 

A Laboratory Manual of Physics. By Henry 
Crew and Ropert R. Tatnatt. New York, 
The Maemillan Company. 1902. 

Physical Determinations. By W. R. Ketsey. 
London, Edward Arnold; New York, Long- 
mans, Green & Co. 1902. 

No eriticism of a school text-book can be 
quite fair without a clear apprehension of the 
author’s point of view, which may differ quite 
radically from that of the critic. In the ab- 
sence of an opportunity for personal inter- 
change the critic has no resource but to judge 
from his own standpoint, incurring the risk of 
appearing to indulge in too much praise or 
too much censure, in proportion to the degree 
of accordance or discordance between himself 
and those whom he wishes to treat with jus- 
tice. 

The first of the group of books named is a 
new and wholly rewritten edition of a text- 
book issued nearly ten years ago, which has 
been extensively used. Each of the authors 
had already become well known as an exposi- 
tor, the one in the university and the other in 
the high school. Each holds firmly to an opin- 
ion, which has been repeatedly expressed in 
print by the present critic, that in physics the 
class room and the laboratory should be pro- 
vided with separate books, which may be 
equally necessary to the student. That in- 
tended for the class room should be confined 
to a clear, well-methodized presentation of 
principles, accompanied with a goodly num- 
ber of well-graded numerical problems. There 
may be outline descriptions of experiments, 
but only of such as are suitable for class room 
demonstration, to be performed by the teach- 
er. For the elementary laboratory, on the con- 
trary, the student needs a manual in which the 
instructions are chiefly for his guidance in 
manipulation. The class book is not a mere 
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reading book. Its use is necessarily accom- 
panied with much oral discussion by the teach- 
er, and for this provision should be made in 
the text by much judicious omission of details. 
According to prevailing American usage the 
class book serves as the basis of much recita- 
tional work, and in its preparation this end 
should be kept always in view. No modern 
teacher will merely ‘hear lessons’ from it; but 
for convenience in actual use a well-arranged 
text-book is an important aid; and one that is 
written by even a fine scholar without the 
teacher’s instinct or experience may be a 
source of keen suffering to its user, whether 
young or old. 

Messrs. Carhart and Chute have been par- 
ticularly successful in fulfilling these condi- 
tions in this new edition of their class text- 
book. The amount of mathematical preparation 
expected of the student is small, but formulas 
are introduced enough to make him appreciate 
their value in the solution of problems. 
Illustrations are sufficiently numerous, always 
simple, and none of them _ superfluous. 
Both metric and British systems of units are 
employed, the preference in general being giv- 
en to the former. The book is well arranged, 
with many short paragraphs and suggestive 
headings; and its statements are clearly and 
carefully worded. It is worthy of unreserved 
commendation. 

The volume by Professor Slate was pre- 
pared for California high schools, and in some 
particulars its aim is perhaps a little higher 
than can be reached by many of those for 
whom it was written. The style is discursive, 
such as might be adopted by a lecturer who is 
accurate and conscientious, but who does not 
emphasize salient ideas to any great degree. 
In arrangement the subdivision is not so clean 
cut as in the volume by Carhart and Chute, 
and long paragraphs are frequent, but the rea- 
soning is generally good and suggestive. The 
book may be regarded as the reproduction of 
a series of well-prepared lectures, without the 
interruption of experimental details. An ad- 
mirable outline of experiments, intended to 
aid the teacher, is reserved for the latter part 
of the volume. This includes many references 
to Chute’s ‘Practical Physics,’ to which the 


) 


272 


author offers a deserved tribute. Another val- 
uable feature is the list of references for col- 
lateral reading, the outcome evidently of long- 
continued use of the note-book in the author’s 
own reading. The order of presentation of 
the successive topics is a little different from 
usual, and out of 346 pages only 49 are de- 
voted to magnetism and electricity, including 
5 closing pages on electrostatics. Formulas 
are but sparingly employed and no problems 
are offered. To many this may seem a dis- 
tinct element of weakness. 

Mr. Gilley’s book is a mixture of class text- 
book with laboratory manual, and as such it 
may be commended to those who are partial 
to such a mixture. The opening chapter treats 
of density, both experimentally and theoreti- 
cally, density being defined as the quotient of 
weight by volume. This identification of mass 
and weight is convenient, but obviously not 
always allowable. Much space is occupied 
with minute instructions and precautions for 
the guidance of the student in manipulation, 
and there are many indications that the author 
is ingenious and. energetic as a teacher. He 
has introduced many well-chosen problems, 
and his theoretical discussions are generally 
satisfactory. Like Professor Slate he gives 
scant attention to electrostatics, less than 4 
pages out of 530 being thus devoted to ‘surface 
electricity.’ For elementary students this plan 
has much to commend it. Much of what pass- 
ed for school instruction in the subject of 
‘frictional electricity’ a half century ago was 
mere trifling; and such theoretic discussion as 
can now be given about it requires greater 
maturity than that of the high-school student. 

Passing now to a manual which is not a 
mixture but intended exclusively for the labo- 
ratory, the high-school guide by Professor 
Crew and Dr. Tatnall is exceedingly good. 
Only simple exercises have been selected, in- 
volving for the most part apparatus that is 
commonly in use or fairly inexpensive if spe- 
cially made. Nearly every exercise is intro- 


duced with references to one or more of seven 
elementary text-books in which the student may 
find a discussion of the theory involved. Then 
comes a list of the apparatus to be used; a 
clear statement of the problem to be experi- 
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mentally solved; such instructions as are need- 
ful for the manipulator; and, finally, in the 
earlier part of the book, tabular forms are giy- 
en to aid the student in acquiring methodical 
laboratory habits. These forms are discarded 
for the most part after the second chapter. 
Some of the exercises are merely qualitative, 
especially in electricity. Of those that are 
quantitative some will perhaps be welcomed 
not only in the high school, but for beginners 
in institutions that assume more pretentious 
names. 

Kelsey’s ‘Physical Determinations’ are in- 
tended for students of rather more advanced 
grade, having been written for a technical 
school. The author’s aim was ‘to supply out- 
line directions which might enable a class of 
students to proceed with work until the dem- 
onstrator could give individual instruction to 
each group.’ Discussion of detail is hence 
omitted, and to such an extent that the book 
does not seem destined to meet ‘a long-felt 
want’ in very many American laboratories, in 
view of the considerable number of more help- 
ful books of this kind already in the American 
market. The explanations of theory are not 
always very clear, inconveniently long steps 
being occasionally taken; nor are the instruc- 
tions about manipulation sufficiently full to 
warrant the student in making much headway 
with his work while impatiently waiting for 
the arrival of the demonstrator. Nevertheless 
the book would never have been prepared had 
not its material served a useful purpose in 
the laboratory for which it was intended. 

W. LeC. StTevens. 


WASHINGTON AND LEE UNIVERSITY, 
July 25, 1902. 


SOCIETIES AND ACADEMIES. 
RESEARCH CLUB OF THE UNIVERSITY OF MICHIGAN. 


Srvce last reported, the club has held two 
meetings. At the first meeting Professors 
Russell and MeMurrich gave papers; the 
former, using lantern slides, detailed his ex- 
plorations in Idaho last summer, and the 
latter addressed the club on the phylogeny of 
the muscles of the human forearm. At the 
last meeting of the year, held in May, Pro- 
fessor Craig explained the process by which 
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the Assyrian inscriptions were deciphered, and 
Professor Vaughan gave the results of a long 
series of experiments made during the past 
two years by his students and himself in 
endeavoring to ascertain the nature of the 
specific bacterial toxins. An abstract of this 
paper will be published in Science. 
Freperick C. NEWCOMBE. 


DISCUSSION AND CORRESPONDENCE. 
SIX NEW SPECIES. 


To THe Eprror or Science: There has just 
come to my attention a copy of the ‘ Ninth An- 
nual Report of the Ohio State Academy of 
Science,’ for the year 1900. Although appar- 
ently published in 1901, it contains one article 
that is still deserving of wider notice! This 
is a paper on ‘ Six new Species, Including two 
New Genera, of Fossil Plants,’ by H. Herzer, 
the reading of which is calculated to cause 
mixed reflections, alike to the student of Eng- 
lish and the paleobotanist. His first species, 
quoted entire, reads as follows: ‘Paleophycus 
clavifrons. Nov. Spee. A much ramifying 
marine weed, shooting at once at sharp angles 
a number of branches, which at distant inter- 
vals multiply again in the same manner. 
Each branch seems a barren, rugged cylinder, 
beginning at its outgrowth thin as twine, then 
assuming a thickening of % inch, giving the 
rather lengthy branches a club-like form.— 
Sandstone flagging, Harmar Hill, Marietta, 
Ohio.” 

Of his ‘Caulopteris magnifica, Nov. Spec.,’ 
he says: “Among the numerous silicified re- 
mains of plants of the carboniferous age, from 
Athens County, Ohio, that have been liberated 
out of the Mahoning sandstone, we find quite a 
variety of species grouping under different 
genera, which are by their internal organiza- 
tion closely allied to each other. The great 
interest in these thus preserved plants is pre- 
sented in the minute preservation of internal 
structure by which their classification is great- 
ly facilitated and at once obvious. * * * 
Our species here is a well-preserved, magnifi- 
cent treefern, once beautifying the unbroken 
wilds of its time” !! 

“Psaronius junceus, Nov. Spec. As has 


SCIENCE. 


273 


been shown in one of our former meetings, 
Psaronius is not a conical stalk of aerial roots, 
enclosing the base of tree-ferns, but is a plant 
per se. We present the one before us as a 
new species, having in its central arrangement 
the structure of a fern or a Sigillaria or like- 
ly a Lepidodendron; for all these characters 
are closely allied to one another; but also being 
remarkably made up of cellular fascicles, en- 
closing like individuals that center and join- 
ing one another so densely, as to have no inter- 
stinct tissue between them. Each fascicle is 
throughout the whole trunk, which attains the 
thickness of 1} in., as thin and slender as bul- 
rushes, from three sixteenths to one eighth 
inch thick, crowding each other in various 
angles. In each fascicle is a star-like center 
of coarse woody cells, surrounded by small cir- 
cular cells. The main center two inches in 
diameter and being a pithy cylinder, has the 
same long vermicular woody bundles as are 
common to the above mentioned trees.” 

This is undoubtedly a new species, if not 
indeed a new order. The absence of ‘inter- 
stinet tissue’ settles that! 

The first mentioned of the so-called new gen- 
era (Cystiphycus) is introduced by the lucid 
statement that ‘ Like many other fucoids this. 
species had the same mode of growth.’ The 
other may be quoted entire. “ Nodophycus 
thallyformis [sic], a New Genus. The fronds 
of this seaweed must have been very large. I 
find them covering large slabs of sandstone. 
The nodose elevations of the frond are from 
one third to one half inch apart and look as if 
a soft thallus had spread over peas ”! 

The first mentioned ‘new’ genus is incor- 
rectly formed, etymologically, and both gen- 
eric and specific words in the other are hybrid 
Latin and Greek combinations. Can anything 
be worse? 

I submit that not one of these descriptions 
is adequate or even intelligible, and, with the 
possible exception of the Caulopteris, the fig- 
ures are as bad. Those illustrating ‘Pale- 
ophycus clavifrons’ and ‘ Nodophycus thally- 
formis’ might, with equal propriety, be used 
to illustrate a paper on meteorites. 

In the name of paleobotanists I protest 
against ‘such solecisms as these being con- 
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sidered a part of our science. Paleobotany 
has legitimate troubles enough of its own with- 
out being taxed with this. It is difficult to 
understand how the publication committee of 
the Ohio State Academy of Science could have 
admitted this paper, at least in its present 
form. 


F. H. Know tron. 


GEOLOGICAL EXCURSIONS IN THE PITTS- 
BURGH OOAL REGION. 

Tue Pittsburgh meeting of the Geological 
Society of America and of Section E of the 
A. A. A. S. was rendered memorable to many 
geologists by the opportunity afforded them tu 
study the stratigraphy of the bituminous coal 
fields of Pennsylvania and West Virginia, un- 
der such an experienced and enthusiastic 
guide as Professor I. C. White. About 
twenty geologists and students assembled at 
the Pennsylvania station on Tuesday morn- 
ing, June 24, for the 6.15 train. The 
first objective point was Garver’s Ferry, oppo- 
site Freeport, on the Allegheny River. This 
is the type locality for the Upper and Lower 
Freeport coals, and these with their accom- 
panying shales, fire-clays and sandy beds 
were studied. An interesting feature was 
the occurrence of limestone beds in this coal 
series, which in some cases lay directly be- 
neath the coal, and in others were associated 
with the fire-clay. Frequently both fire-clay 
and limestones were replaced by the sandstones 
of the series. 

The Freeport sandstone underlying the 
coal series was seen in the river bed. The 
lowest member of the Conemaugh or Lower 
Barren series in this region is the Mahoning 
sandstone group, which often includes a thin 
seam of coal (Mahoning) and sometimes 
calcareous beds. The overlying Masontown 
coal and the red beds higher up, nearly to the 
horizon of the Crinoidal limestone, were stud- 
ied in a walk of several miles and a climb up 
the steep rocky cliffs. This brought before 
the party the entire lower half of the Cone- 
maugh, up to the horizon of the rocks ex- 
posed at Pittsburgh. The upper portion of 
the Allegheny or Lower Productive series 
(Freeport coal group) was also included. 
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At Kittanning, further up the river, the 
study of the Allegheny series was taken up 
again, and this time nearly the entire series 
was seen from the Clarion Coal, twenty-five 
feet above the Pottsville, to the Upper Free- 
port coal, and also the overlying Mahoning 
sandstones of the Conemaugh series. Special 
attention was called to the Ferriferous lime- 
stone and the Kittanning coals in this sec- 
tion. Still farther up the river at the mouth 
of the Mahoning, the greater portion of the 
Pottsville series as brought up by the Kellers- 
burg anticlinal, was studied. The lower or 
Connoquenessing sandstone with its included 
Quakertown coal, and the upper or Home- 
wood sandstone with the intermediate Mercer 
coal groups, were pointed out. 

On the return journey a stop was made 
at Crag Dell and a short walk along the rail- 
road tracks enabled Dr. White to point out 
many of the interesting detailed character- 
istics of the Upper Freeport coal and its 
associated rocks. 

On Wednesday the party visited the inter- 
esting region about the junction of the Con- 
noquenessing with the Beaver, and here the 
Homewood and Upper and Lower Connoque- 
nessing sandstones were studied at their type 
localities. Some of the lower members of the 
overlying Allegheny series were also studied, 
especially the Ferriferous limestone. Later in 
the day, near Beaver, the Brookville and 
Clarion coals with the intervening Eagle 
limestone were seen, thus completing the base 
of the Allegheny series. 

The interesting glacial phenomena along 
the Beaver, below the terminal moraine, were 
given special attention, and the evidence of 
the former impounding of the waters in the 
preglacial river valleys of the Ohio and its 
tributaries by the front of the ice sheet, as 
pointed out by Dr. White, was pronounced 
very conclusive. Attention was also given to 
the character of the preglacial valleys, and 
the high-level terraces on either side of the 
Ohio and the Beaver, and their gradual de- 
scent northwestward, forcibly suggested the 
former northwest drainage into the Lake Erie 
Valley of the river systems of this region, as 
pointed out by White, Hice and others. 
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These terraces were again seen along all the 
larger streams of this region, which were 


visited during the week, and the evidence of | 


the impounding of the waters in all of these 
valleys, up to the level of 1050 A. T., was 
found to be very striking and conclusive. 
(The details concerning these high gravels 
have been given by Dr. White in several 
papers.) Thursday morning was devoted to 
a study of the stratigraphy of Pittsburgh city, 
where the whole upper portion of the Cone- 
maugh series from the Crinoidal limestone— 
which is finely exposed in many portions of 
the city—to the Pittsburgh coal, the basal 
member of the Monongahela or Upper pro- 
ductive measures, is exposed. 

The Pittsburgh coal is mined along the 
summits of the hills in Pittsburgh and has 
become the chief source of the city’s natural 
wealth. The high level terraces and gravels 
were again pointed out. 

In the afternoon the novel experience 
of witnessing the shooting of an oil 
well was enjoyed by the party. For this ex- 
perience the party is indebted to the Mc- 
Donald Oil Company. Later the Jumbo coal 
mine in the neighborhood was visited, where, 
under the guidance of Dr. White and mine 
foreman Campbell, the mining of the Pitts- 
burgh coal was inspected. 

On Friday several additional outcrops of 
the Pittsburgh coal bed in the vicinity of the 
city were visited, and then a trolley ride to 
McKeesport enabled the party to visit the 
old high-level oxbow of the Youghiogheny. 
The high-level terraces and their gravel de- 
posits were again the chief subject of study, 
and in the afternoon a visit to Monument Hill, 
in Allegheny, an isolated remnant of the 
ancient river bottom, furnished additional 
opportunity for the study of these features. 

On Saturday the party left Pittsburgh for a 
two days’ excursion. The first stop was made 
at Connellsville, where the coking of the 
Pittsburgh (Connellsville) coal is carried on 
extensively. Various coke ovens were visited 
under the guidance of the officials. The entire 
Conemaugh, Allegheny and Pottsville series 
were here passed over in a short space, owing 
to their elevation in the anticlinals flanking 
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the Con .ellsville basin. The Mauch Chunk, 
Greenbrier and Pocono formations were also 
seen and the outcrops of the upper Devonian 
were pointed out. At Uniontown the higher 
members of the Monongahela, and the lower 
members of the Dunkard up to the Washington 
coal were passed through in the deep mine of 
the H. C. Frick Company, where the Pitts- 
burgh coal is mined at great depth. Many of 
the strata above the Pittsburgh coal were also 
observed in the various outcrops. Sunday was 
spent in Morgantown, W. Va., and a drive to 
Cheat River canyon enabled the party to 
study the continuation of the high-level rock 
terraces and their washed gravels, which clearly 
indicated the extent of the great ice-dammed 
lake which Dr. White has traced out in these 
valleys. The revived topography of the region 
and the Cheat canyon across the Chestnut 
ridge anticlinal gave opportunity for dis- 
cussion, and as the rain interfered to some 
extent with the field work, the members of the 
party were treated to a careful description of 
the structure and topography of the region by © 
Dr. White, whose intimate familiarity with 
the region enabled him to speak with authority 
on the subject. 

Through the exertions of Dr. White the trip 
to Morgantown and return was made com- 
plimentary by Superintendent Haas, of the 
Baltimore and Ohio Railroad at Pittsburgh. 
On Saturday the party was entertained in the 
most liberal manner by the Frick Coke and 
Coal Company through its manager, Mr. O. 
W. Kennedy. Everything was done to make 
the excursion interesting and profitable. At 
Morgantown all the members of the party were 
the guests of Dr. White, to whom they were 
already so deeply indebted for his constant 
readiness and eagerness to explain the 
phenomena encountered, and his untiring 
effort to make the week, what it certainly has 
been, one of unparalleled success and enjoy- 
ment. The week’s work was most pleasantly 
wound up by a reception given by Dr. and 
Mrs. White and the other members of their 
hospitable family at their beautiful home, 
‘Cherryhurst.’ Here the geologists had the 
opportunity of meeting many of the promi- 
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nent citizens of Morgantown and a number of 

the officers of the University of West Virginia. 
The following is the list of persons who 

attended one or more of the excursions: 


I. C. White, Morgantown, W. Va., leader; J. 
R. Macfarlane, Pittsburgh, Pa., assistant leader ; 
H. L. Fairchild, University of Rochester; B. K. 
Emerson, Amherst College; C. R. Eastman, Mus. 
Comp. Zool., Cambridge; J. B. Hatcher, Carnegie 
Museum, Pittsburgh; F. B. Peck, Lafayette Col- 
lege; C. S. Prosser, Ohio State University; A. E. 
Turner, President Waynesburg College; A. R. 
Crook, Northwestern University; U. S. Grant, 
Northwestern University; Florence Bascom, 
Bryn Mawr College; G. C. Martin, Johns Hop- 
kins University; A. E. Ortmann, Princeton Uni- 
versity; A. W. Grabau, Columbia University; 
H. W. Shimer, Columbia University; Miss Ida 
H. Ogilvie, Columbia University; R. R. Hice, 
Beaver, Pa.; J. C. Williams, Ridgeway, Pa.; 
Miss L. K. Miller, Groton, Mass.; F. H. Oliphant, 
Oil City, Pa.; D. E. Crane, Sewickley, Pa.; A. 
S. Coggeshall, Carnegie Museum; L. 8S. Cogge- 
shall, Carnegie Museum; Sidney Prentice, Car- 
negie Museum; Claude McD. Hamilton, of the 
Pittsburgh Despatch, Pittsburgh. 

Amapeus W. GraBau. 

COLUMBIA UNIVERSITY. 


SCIENTIFIC NOTES AND NEWS. 


M. Bouvier has been elected a member of 
the Paris Academy of Sciences in the section 


of anatomy and zoology in the room of the 
late M. Filhol. 


Proressor ANGELO HeEILprin sailed on the 
12th instant for the West Indies to complete 
his observations on the volcanoes of Mar- 
tinique and St. Vincent. 


Gen. A. W. Greety, chief of the U. S. Sig- 
nal Service, has returned from Alaska, where 
he had been inspecting the work on the Gov- 
ernment telegraph line from Valdez to Eagle 
City. 

THe daily papers report that President 
David Starr Jordan has been successful in 
securing a valuable collection of fishes in the 
Bay of Apia, Samoa, some four hundred and 


fifty species, many of them new, having been 
collected. 


A party, under the direction of Professor 
Birksland, has left Copenhagen for Nova 
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Zembla to study the aurora borealis during 
the summer. 


Proressor W. E. Rirrer, of the University 
of California, has secured funds for the erec- 
tion of a marine laboratory at San Pedro, 
which will be used as a center for the bio- 
logical study of the Pacific coast. 


Lieutenant W. E. Sarrorp, U. 8. Navy, has 
resigned his commission in order to take the 
position of assistant curator in the Pureau 
of Plant Industry of the Agricultural Depart- 
ment. His specialty will be tropical botany. 
Mr. Safford has been engaged for many years 
in collecting material and information rela- 
ting to useful plants of the countries visited 
by him in cruising. 


Rosert L. M.D., associate pro- 
fessor of ophthalmology and otology in the 
Johns Hopkins Medical School, has recently 
received the Boylston prize for a paper en- 
titled ‘The Réle of the Toxins in Inflamma- 
tions of the Eye.’ 


Tue Paris Society of Geography has con- 
ferred its Ducros-Aubert prize on Dr. Huot, a 
physician in the French colonies. 


Dr. Martin Ficker, custodian of the Mu- 
seum of Hygiene of the University of Berlin, 
has been appointed director of the Hygienic 
Institute. 


Tue Advisory Committee of Public Hygien 
of France has elected as members MM. Ed. 
Bonjean, Thierry, Binot, Brouardel, Boulloche 
and Courtois-Suffit. 


We learn from the American Geologist that 
a bust of the late Dr. Edward W. Claypole has 
been placed in the assembly hall of the Throope 
Polytechnic Institute. The presentation ad- 
dress was made by President W. H. Knight, of 
the Los Angeles Academy of Sciences, and it 
was accepted by Dr. Norman Bridge for the 
board of trustees. 

Dr. S. BrapsHEar, president of the 
Iowa State College at Ames, died on August 
4, at the age of fifty-two years. 


Tue deaths are also announced of Dr. W. 
Iveson Macadam, lecturer on chemistry in the 
School of Medicine of the Royal Colleges of 
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Edinburgh, and of Dr. P. M. Garibaldi, pro- 
fessor of physies at Genoa. 

Mr. ANDREW CARNEGIE has given £10,000 to 
build a free library at Cork, Ireland. 


Tue University at Tomsk has received a 
gift of one hundred thousand roubles for the 
establishment of a biological station. 


Tur Berlin Academy of Sciences hes an- 
nounced that its academic prize, 5,000 Marks, 
will be awarded in 1904 for an investigation 
of the kathode rays and in 1905 for an inves- 
tigation of the theory of functions of several 
variables which admit of linear substitution. 
The income of the Cothenius legacy—$2,000— 
for 1904 will be awarded for investigations on 
new varieties of grain. The papers may be 
written in English and must be presented 
without the name of the author to the Bureau 
of the Academy, Universitat Strasse, 8, Ber- 
lin. 

Sreps are being taken for the establishment 
of a medico-historical department in the Ger- 
manic Museum at Niirnberg on the occasion 
of the fiftieth anniversary of its foundation. 
It will contain a collection of medical and 
surgical instruments and apparatus, drawings, 
portraits, books and manuscripts, illustrating 
the history of the art of healing. 


Tue British Medical Association held its 
seventieth annual meeting at Manchester, be- 
ginning on July 29. The business of the As- 
sociation was conducted in seventeen sections 
which held their meetings at Owen’s College. 
There were somewhat over 1,500 members in 
attendance. The meeting next year will be 


held at Swansea under the presidency of Dr. 
Griffiths. 


Tue first conference of the International 


Bureau for combating tuberculosis will meet 
at Berlin from October 22 to 26. 


Tue German Society for Mechanics and 
Optics, consisting of those engaged in making 
instruments of precision, will this year meet 
at Halle on August 15, 16 and 17. 


Tue Paris correspondent of the London 
Standard states that the Ministers of Foreign 
Affairs and Agriculture, just before the sum- 
mer recess, presented to the Chamber a bill 
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approving the international convention for 
the protection of birds useful to agriculture. 
The international convention has been signed 
by eleven European states. Encouraged by 
the constantly renewed resolutions of the 
Councils General and the agricultural socie- 
ties, which deplored the systematic destruc- 
tion of certain birds useful to agriculture, the 
French Government, in 1892, took the initia- 
tive in the matter by inviting the European 
powers to send their representatives to an 
international commission intrusced with the 
task of elaborating a convention. That com- 
mittee met in Paris in June, 1895. After long 
negotiations the convention thus framed has 
now obtained the adhesion of France, Ger- 
many, Austria, Belgium, Spain, Greece, Hun- 
gary, Luxembourg, Portugal, Sweden, Swit- 
zerland, and the Principality of Monaco. All 
the other states are empowered by the terms 
of the agreement to adhere, if they think fit, 
to this convention for the protection of birds. 
The various contracting governments under- 
take to prohibit the employment of snares, 
cages, nets, glue, and all other means for the 
capture and destruction of birds in large num- 
bers at a time. Im addition to this general 
measure of protection, no one is to be allowed 
to capture or kill, between March 1 and Sept. 
15, any of the birds useful to agriculture, and 
of which a complete list is contained in the 
international agreement. This list of useful 
birds comprises sparrows, owls, common brown 
owls, tawny owls, sea eagles, woodpeckers, roll- 
ers, “wasp-eaters, pewits, martins, fern owls, 
nightingales, redstarts, robin redbreasts, white 
bustards, larks of all kinds, wrens, tomtits, 
swallows, flycatchers, etc. 


A une of work recently taken up by the 
Bureau of Forestry, and for the first time 
receiving adequate attention in the United 
States, is the study of the tendency of natural 
forests to extend over the land devoid of forest 
growth. This tendency has been noticed in 
many parts of the country, but has never been 
studied with a view of controlling it for prac- 
tical use, or assisting it where desirable. A 
field party from the Bureau is now investi- 
gating the reproduction of white pine on 
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pastures and abandoned lands in Massachu- 
setts and New Hampshire, to learn the condi- 
tions under which reproduction takes place. 
The Bureau is making this investigation in 
order to be able to give owners of such lands 
directions as to the best methods of handling 
them, with a view of securing a stand of pine 
by natural seeding. A field party of six men 
is studying the s»me problem in Oklahoma, 
in connectior ‘ardwood growth which 
composes the vuuver velts of that region. It 
has been found in certain places in the middle 
west that natural forest belts have extended 
up streams as much as two miles in the last 
twenty-five years. Particular attention will be 
paid to devising methods for extending and 
improving the forest growth of the Wichita 
Forest Reserve, where at present the stand of 
timber consists of only a scattering growth 
of oak. A similar study is being made on the 
Prescott Forest Reserve in Arizona, where the 
stand of timber consists almost entirely of 
Western yellow pine. For several years only 
a scant reproduction has taken place on this 
reserve, and one of the objects of the present 
investigation is to devise means of increas- 
ing the stand of young timber. 


AmonG the important economie studies now 
being conducted by the United States Geo- 
logical Survey in the region east of the Mis- 
sissippi River is the investigation of the coal 
field within the first district in southwestern 
Indiana, the results of which will appear be- 
fore the close of the year. The area covered 
to date embraces nearly 1,000 square miles, 
and includes portions of Pike, Gibson, Vander- 
burg, Warrick, Spencer and Dubois counties. 
The Survey has prepared unusually accurate 
topographic maps, showing not only the 
houses, highways, railways, town and county 
boundaries, and drainage features, but also, 
by means of contours, the heights and shapes 
of the hills. The geologic maps, which are 
being prepared by Messrs. M. L. Fuller and 
George H. Ashley, will show the outcrop of 
the ‘big’ or Petersburg coal vein from near 
the White River to the vicinity of the Ohio. 
Its approximate elevation above sea level will 
be shown both along its outerop and beneath 
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the surface, giving a basis from which its 
depth below the surface can be calculated at 
any point. The locations of the mines are 
also shown. The outcrop of the smaller coal, 
designated ‘No. 7’ by the Indiana State Sur- 
vey, which occurs above the Petersburg coal, 
will be shown in the same manner, as will also 
some of the coals beneath the latter. The 
maps will be accompanied by an account of 
the geologic history of the region, by descrip- 
tions of a number of important drainage 
changes, and by a detailed description of the 
character and structure of the rocks, especially 
of the coal. The maps described are the first 
installment of a series which will later be ex- 
tended westward into Illinois and southward 
into Kentucky. 


THe United States Geological Survey has 
recently completed a study of the oil fields 
of California, which of late years have be- 
come so important an economic feature of 
that State. The investigation was conducted 
by Mr. George H. Eldridge, one of the geol- 
ogists of the Survey, who is now engaged in 
the preparation of a report. This report, 
which will later be available to the public, 
will contain information of interest regarding 
the geologic conditions governing the occur- 
rence of oil in the California district. Dur- 
ing the year Mr. Eldridge will also complete 
a report on the phosphate deposits of Florida, 
upon which a portion of his time has recently 
been spent. 


Mr. Georce F. Lincoiy, Consul-General of 
Antwerp, writes to the Department of State 
that the Cartographic, Ethnographic and 
Maritime Exposition was opened to the public 
on May 22. The Royal Geographical Society 
of Belgium has obtained for the purposes of 
this exhibition the assistance of the French, 
Dutch, Spanish, Italian and Mexican Gov- 
ernments, and in addition the Queen has sent 
many interesting objects from her private col- 
lections. The exhibition of ancient and mod- 
ern charts, atlases, maps, globes and projec- 
tions is perhaps the most interesting that has 
ever been brought together, and is particularly 
notable for its fine specimens of the works of 
Mercator, Ortelius, Blaeu, Hondius and the val- 
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uable display of those of Elisée, Reclus, the 
great geographer of modern times. The charts 
of the Ka-Tanga scientific expedition here find 
a place, as well as the various scientific appa- 
ratus used by the members of the mission. 
There is a fine map of the Lower Kongo and 
some remarkable relief maps of the Suez and 
Panama canals, the districts of Lake Geneva 
and the Matterhorn, as well as a large one of 
the surface of the moon. The ethnographical 
section comprises photographs, weapons, house- 
hold utensils, religious objects, articles of 
wearing apparel, ete., from the Kongo Mu- 
seum at Terveuren, from missions in the Kon- 
go, China, Java and South America, besides a 
brilliant display of gods and goddesses from 
the Dutch East Indies and beautiful tapes- 
tries from the royal palace at Pekin. In the 
maritime section are models of the newest 
types of ocean liners, furnished by the princi- 
pal steam navigation lines; models of old 
Dutch craft and men-of-war, and of the pro- 
posed ports at Ghent, Brussels and Heyst; 
souvenirs of the explorations of the Duke of 
Abruzzi, of the Belgian Antarctic expedition, 
ete. A number of improved instruments for 
studying the depths of the sea, life-saving ap- 
paratus, and instruments of precision for ex- 
ploring, prospecting and surveying purposes, 
besides astronomical instruments, complete an 
exhibition that is highly interesting from both 
an educational and scientific point of view. 


Nature states that at the meeting of the 
London County Council on Tuesday the Tech- 
nical Education Board reported the result of 
the inquiry by a special subcommittee of the 
board as to the need and present provision for 
special training of an advanced kind in con- 
nection with the application of science (es- 
pecially chemistry and electricity) to industry, 
and as to what, if any, developments are need- 
ed to secure efficient training in these subjects 
for senior county scholars and other advanced 
students who desire to qualify themselves to 
take leading positions in scientific industries. 
The report of the special subcommittee deals 
with matters which the board points out are of 
great importance to the present and future 
Prosperity of various English industries, no- 
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tably some connected with London. The mem- 
bers of the special committee came, without a 
dissentient voice, to the conclusions (1) that 
England (and London in particular) has suf- 
fered the loss of certain industries and that 
others are in danger; (2) that this loss has 
been largely due to defective education, especi- 
ally in the higher grades; and (3) that London 
is still seriously behind other cities, notably 
Berlin, in the provision for the higher grades 
of scientific training and research. The re- 
port was accepted, with the addition of the 
recommendation ‘that the Technical Educa- 
tion Board be instructed to report as to the 
steps it proposes to take in order to give prac- 
tical effect to the suggestions contained in the 
report.’ 


Tue Electrical World states that Arizona 
has several large and very important water 
power projects under construction. Lack of 
rain in the southwest serves as a great hin- 
drance to development of water storage and 
developments in water power. In the Salt 
River Valley the towns of Phenix, Tempe and 
Mesa are lighted with electricity, generated 
by small falls in the valley’s canal systems. 
Sixty miles southeast of Prescott, on Fossil 
Creek, work has begun on a scheme that is 
destined to develop 2,000 horse-power, to be 
used mainly in the mines of central Yavapai 
County. A great power project is in incuba- 
tion, based upon the damming of Bill Wil- 
liams Fork, in extreme western Arizona. The 
new dam that is to store flood waters for the 
use of the Salt River Valley is to be built 
largely with the aid of water power, and a few 
miles above the reservoir it will supply power 
for a 3,000-h. p. transmission line to Globe and 
other central Arizona mining camps. This 
plant is being built by C. M. Clark. The 
Grand Canyon of Arizona affords the greatest 
field for electricity generated by water power. 
Below the new Santa Fé Hotel, on the canyon 
brink, are Indian Garden Springs, which, in 
ordinary seasons, have a flow of nearly 100 
miners’ inches, that can be thrown over a cliff 
8,000 feet high. In Cataract Canyon, the 
stream of flow usually approximating 10,000 
miners’ inches, makes three great leaps of 70, 
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144 and 250 feet, respectively, without refer- 
ence to several thousand feet of drops from 
the Indian villages to the Colorado’s channel. 
Many plans have been mooted for developing 
the marvelous power of the Colorado, a stream 
which rises as much as 100 feet in flood timé 
within the canyon. Floats equipped with 
great paddle wheels have been suggested, but 
it is probable that the river will some day be 
harnessed by means of tunnels that will ‘pick 
up’ the fall of the stream. One such tunnel, 
at a point near Bass’s Trail, and not over half 
a mile in length, driven through black granite, 
would cut off 12 miles of river channel, aver- 
aging not less than 12 feet of fall to the mile. 
Dr. A. J. Chandler, of Mesa, Arizona, is engi- 
neering the latest Grand Canyon power plant. 
Dr. Chandler is the manager of the southwest- 
ern interests of Bowen & Ferry, the Detroit 
capitalists, and has made a success of a power- 
generating plant near Mesa. He has found 
an ideal location for power-generating works 
on the Kanal, Wash., not far from its union 
with the inner canyon of the Colorado about 
70 miles north of Williams. It is stated that 
even 5,000 feet of fall can be found in a dis- 
tance a little over a mile. The water supply 
is said to be ample and of remarkable regular- 
ity of flow. The only question seems to be 
that involving the carriage of the necessary 
heavy machinery down into the canyon and 
across the river, unless it be hauled southward 
from some Utah railroad point and lowered 
over the precipitous cliffs. 


UNIVERSITY AND EDUCATIONAL NEWS. 


Tue University of Toronto has arranged 
its academic course leading to the B.A. de- 
gree, so that when the student has completed 
four years of work he may have fulfilled the 
requirements of the first two years of medi- 
cine. He can then enter the third year of 
medicine and graduate in two years, thus mak- 
ing it possible to obtain the degrees of Bache- 
lor of Arts and Bachelor of Medicine after six 
years of study. 


A LaBorRATORY of experimental psychology 
will be opened next winter at King’s College, 
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London. It will be under the general super- 
vision of the professor of physiology, Dr. Hali- 
burton, and the special conduct will be en- 
trusted to Dr. W. G. Smith, formerly of Smith 
College, Northampton, Mass. 


Tue University of Jena will celebrate its 
three hundred and fiftieth anniversary in 
1908. Arrangements are already in progress 
for the preparation of a history of the univer- 
sity based on unpublished documents. 


CorNneELL University, through the generosity 
of Abraham Abraham of Brooklyn, has ac- 
quired the Egyptological and Assyriologica] 
library of the late Professor August Eisenlohr 
of Heidelberg. 


Tue registration at the summer school of 
Columbia University is this year 643 as com- 
pared with 589 in 1901 and 417 in 1900, when 
the school was first established. 


Tue State University of Iowa has created a 
chair of psychology and elected to it Dr. C. 
E. Seashore, at present assistant professor in 
philosophy. Dr. Seashore took his doctor’s 
degree at Yale in 1895 and was assistant in 
the Psychological Laboratory from 1895 to 
1897. 


Rosert S. Suaw, professor of agriculture in 
Montana, has been elected to the chair of agri- 
culture in Michigan Agricultural College. He 
graduated at Guelph, Ontario, in 1892, man- 
aged his father’s farm for four years, and 
took his father’s classes for one year in the 
University of Minnesota. 


L. B. Watton, A.M. (Brown, 1900), Ph.D. 
(Cornell, 1902), has been appointed instructor 
in biology at Kenyon College, Gambier, Ohio. 
He held last year the Goldwin Smith fellow- 
ship in zoology at Cornell University. 


Ar Purdue University J. R. McColl, now of 
the University of Tennessee, a graduate of 
the Michigan Agricultural College, has been 
appointed associate professor of thermo- 
dynamics, and Mr. Fritz B. Ernst, now on 
the editorial staff of the Railway Age and a 
graduate of Purdue University, has been ap- 
pointed assistant in car and locomotive design. 
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